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PORTABLE GCA FOR 
EMERGENCY AIRSTRIPS 


OUR MILLIONTH FILTER SHIPPED THIS YEAR. 


FILTERS 


FOR EVERY APPLICATION 





Dimensions 
(4682A) 1¥2 x 2 x 4” 


AIRCRAFT 
FILTERS 


UTC has produced the bulk of filters 
used in aircraft equipment for over 
a decade. The curve at the left is 
that of a miniaturized (1020 cycles) 
range filter providing high attenua- 
tion between voice and range fre- 
quencies. 


Curves at the right are that of our 
ied oe ; ae ak ‘ - > ae miniaturized 90 and 150 cycle filters 
Sunenciones eee tills FREQUENCY FREQUENCY for glide path systems. 

(2000,1) lax lM x 1% 


CARRIER 
FILTERS 


A wide variety of carrier filters are 
available for specific applications 
This type of tone channel filter can 
be supplied in a varied range of band 
widths and attenuations. The curves 
shown are typical units 


DISCRIMINATORS 


These high Q discriminators provide 
exceptional amplification and linear- 
ity. Typical characteristics available 
are illustrated by the low and higher 
frequency curves shown. 
Dimensions 


(6173) 1-1/16 « 1% x 3” 
FREQUENCY (G174A) 1 x 144 x 2% 





For full data on stock UTC transformers Uu Ye 4 T E D T R A N Ss F oO R Mi E R c Oo. 
—— 150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St, New York 16, N.Y. CABLES: “ARLAB” 
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SHOP 


MONEY-MAKING F-M—When FCC 
recently authorized multiplexed paid 
programs for f-m broadcast sta- 
tions, the editors began thinking 
of potential writers for articles on 
the subject. It took no cudgeling of 
brains to come up with the name of 
an expert and competent author for 
an initial basic article. 

Johnny was Major Arm- 
strong’s right-hand man at the Mar- 
cellus Hartley laboratories from the 
time he graduated with honors from 
Columbia University in 1935. Arm 
strong gave him great for 
work on the double-channel phase- 
shift modulator. 
development of a highly successful 


308e 


credit 
Bose carried out 


multiplex system under Arm- 
strong’s direction the 
project before the Major’s death. 

An old friend of John’s, associate 
editor MacKenzie went to see him 

We think the 
spells out for the engineer in simple 


last big 


resultant article 


and concrete terms what has been 
done and what excellent results can 
be obtained with multiplexed f-m 
It’s on page 146 of this issue. 


MUSICAL EDITORS — The high fi 
delity bug has hit nearly every 
staff member at some time or an- 
other. Most of us have operating 
equipment, some homemade from 
circuits published in ELECTRONICS. 
Output power ranges up to 30 watts 

The bass-reflex type of baffle ar 
rangement is popular with the staff. 
*artly for a gag, one editor built 
one of these with quarter-inch-thick 
now needs strain 


wood, gages to 


ea 
{ 
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measure the in and out displacement 
of the sides accurately. Another has 
two bass-reflex One is 
six times the volume of the other. 
He prefers the small one. 

Half the staff have two or more 
f-m tuners or To 
certain recent program, 
on a-m only, one editor belatedly 
discovered that he had only f-m in 
bedroom, living room, dining room 
and kitchen. His wife had relegated 
all a-m receivers to basement stor- 
age. He heard the broadcast, but 
out in the driveway, in his car, in 


enclosures. 


sets. receive a 


broadcast 


the rain. 
Record-playing equipment 
ages more than one per editor be 


aver 


cause of the three speeds available 
Half the staff can handle all three 

One editor proudly informs us 
that he can play two and four-min- 
ute cylinders, on one of his museum 
pieces. 

Another museum piece is a cam- 
era-size German player, a 78, circa 
1900, with folding turntable. Vol- 
ume control is achieved by adjusting 


slots in the front of a small horn 
STORY BEHIND HEADLINE 
Much of the material used in the 


article in our July Industry Report 
electronics in 
McGraw 


Service. 


on the growth of 
France was furnished by 
Hill World News 

While editing the item, assistant 
Arnold decided to add sta 


tistics on the number of radio and 


editor 


television sets in use in recent 
vears in that country. He soon 
found that this took some doing 








OUR COVER shows one view of a portable gca and the photo above shows the 
same equipment undergoing tests in Alaska at 42 below zero. The record-breaking 


heat wave in New York this summer 


He contacted the New York office 
of the French Embassy, United 
Nations, Voice of the 
French Broadcasting System, Du 
Mont International and RCA Fre 
quency Labs. 

He got the 
Bill Arnvoy 


America, 


data. We call him 


now, 


COMING NEXT 
published details of 


MONTH 
the machines 
the 
assembling 


First 


and mechanisms in Signal 


Corps-GE system for 
components on wiring boards auto- 
matically under control of punched 
will appear in ELECTRONICS 
month. Four operators 
etched 


and a stack of punched cards, and 


cards 
next load 
components, wiring boards 


take out finished, dip-soldered and 


made 


us wish we could witness such tests 


fully tested boards 
Intended for job-lot 
of small quantities of complex mil 


produc tion 


itary electronic equipment, the sys- 
tem assembles 20 boards at a time. 
insertion head; 


There is only one 


the boards circulate under this in 
ring-around-the-rosie fashion, paus 
ing a moment for the head to jab 
in a component. 

When each board has received the 
first component, the punched cards 
call for a new component magazine 


and servo the head to a new posi- 


tion for the second trip around 
With this system, there are no 
training problems when designs are 
changed frequently, because the 
production know-how is stored in 


the stacks of punched card 
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SUPPLIES 


PERFORMANCE 





SORENSEN B-NOBATRONS oe rower suppties 


were designed specifically to provide an 
economical answer for a very wide range of 
technical requirements. 


Look them over. Five catalog models, avail- 
able from stock, give you choice of outputs 
from 0-325, 0-500, 0-600, and 0-1000 VDC, 
accurately regulated. High grade engineer- 
ing, high grade materials, and Sorensen’s 
unequaled know-how in designing and 
manufacturing regulated power equipment 
combine to assure you top performance, 
dependability, and fair price. 





*Reg. U.S. Pat. Off. 


DC POWER SUPPLY SPECIFICATIONS 





Model 32588 56088 50088 6008 100088 

, ¢ ° ! 

60 cos, VK ’ 1 ! 125 
’ . € c 0% 0.600 0. 1006 

Mm c 0.200 ri 0 500 © 500 
100088 : ® , ( 
’ 

. mv eR 


Your inquiries for further information 
will receive prompt attention, Contact 
your local Sorensen representative, or 
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write to General Sales Department, 
Sorensen & Co., Inc., 375 Fairfield Ave., 
Stamford, Conn 


CONTROLLED POWER FOR RESEARCH AND INDUSTRY 





SORENSEN 


4 Want more information? Use post card on last page October, 1955 ELECTRONICS 





A HIGH FREQUENCY HYSTERESIS MOTOR 
—WITH BUILT-IN GEAR BOX 





The practical uses of a hysteresis motor designed for high frequency operation have hitherto 

been restricted by the high rotor speed of this type of motor. The Muirhead D-565-G Hysteresis 
} Motor employs an integral gearbox so that although the rotor speed is 10,000 rev min when 
operating from a 1000 c's supply, the output spindle speed is only 720 rev min a convenient 
| speed for many applications. 

The motor may be supplied from a single-phase push-pull amplifier using a phase splitting 

capacitor in the output. The tuning may be adjusted to vary the relationship between the pull 

in and the pull-out torque. 

Power supply - - - - - - 50V, 0-4A at 1000 c/s Output spindle speed - 720 rev/min 

Maximum pull-out torque - Not less than 9 oz in (650 gm cm) Full load efficiency . - 30 

Maximum pull-in torque - Not less than 2-5 oz in (180 gm cm) Weight - . 14 Ib (0-6 kg) 

PRE f t A fh Mi 


WRITE UNDER YOUR BUSINESS LETTERHEAD FOR PUBLICATION 7717 


MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND 


Sales and Service U.S.A. 


MUIRHEAD INSTRUMENTS INC * 677 FIFTH AVENUE + NEW YORK 22, ¢ WN. Y, 
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FIGURES OF THE MONTH 
Latest Previou Year Latest Previou Year 
Month Montt Ag Month Mont} Ag 


TV SETS INSTALLED 


(Source: NBC Research Dept.) 


RECEIVER 
PRODUCTION 


July ‘55 June ‘55 July ‘54 





(Source: RETMA) July ‘55 ine 55 July ‘54 Total sets 36,477,000 
Television sets, total 344 295 9,973 306, 98° 
With UHF 63,466 59,89 57 BROADCAST STATIONS 
Color sets nr nr nr (Source: FCC) July ‘55 iv July ‘54 
Radio sets, total 718,489 4,9 436,061 TV stations on air 461 4 409 
With F-M 2,385 7,406 O<< TV stations CPs—not on air 123 124 169 
Home sets 141,119 461,92 : We TV stations —new requests 17 L¢ 16 
Clock radios 93,517 182,605 57,10 A-M stations on air 2 748 73 2 59; 
Portable sets 79,410 ? 1,44 A-M stations CPs—not on air 125 | 121 
Auto sets 404,443 +, oe v1,° A-M station new request: 201 167 
F-M stations on air 538 4 559 
F-M stations CP ot on a y l 2 
RECEIVER SALES F a canal Sa doe aod ; "s ( 7 
urce: RETMA July ‘55 ne ily ‘54 
Television sets, unit 381,567 429 ( COMMUNICATION AUTHORIZATIONS 
Radi et xcept autc 303 965 1?) 4 19 (c ec 4 
Source: FCC) July ‘55 July ‘54 
Aeronautical 44 435 ; 40,708 
RECEIVING TUBE SALES Marine 51,528 50,714 46,621 
(Source. RETMA july 55 , Police, fire, etc 18,593 l 926 
Industrial 25,189 1,84 21,867 
Receiy. tubes, total unit 28,340,006 10.819. 9¢ 4 146 : 
a eiv, t be a "$2 167 000 | pee ae 137/682 pe am 
Pp re tube total unit 515,793 é ) 14.34¢ + st { +o ’ sig - : od 
Dicture tue value $9 498 169 4 . eee radio . ] } 8,093 
isaster 317 l 305 
Experimental 639 é 592 
SEMICONDUCTOR SALES Common carrier 1,964 } 1.661 
May ‘55 Apr Vay ‘54 
Germanium diode units / 1 493211 EMPLOYMENT AND PAYROLLS 
Silicon diodes, unit ) , (Source: Bur. Labor Statistics) June ‘55 ay ‘! June ‘54 
Prod. workers, comm. equip 355, 300-p r 329 30( 
——— Quarterly Figures ——__. Av. wkly. earnings, comm $71.38-1 . $68.51 
—— Av. wkly. earnings, radio $68 .68-p é r $67.32 
ates ear s, comm 7 
INDUSTRIAL Quarter . eee pee cone —  —*. 
TUBE SALE rx fen 
(Source: NEMA lst ‘55 ith 54 
ao STOCK PRICE AVERAGES 
Vacuur non-receiving) $8, 784,478 a 435 
Gas or vapor $3 747.490 , : » 230 (Source: Standard and Poor's) Aug Aug 
Phototube ne 
Maanetrons and velocity Radio-tv & electronics 462.1 354 
nodulation tubes $14 229 442 19.¢ $ié 274 Radio broadcasters 533.9 3) 
Gaps and T/R boxes $1,434,683 $ 42¢ p—provisional; r—revised 
nr—not reported 
FIGURES OF THE YEAR TOTALS FOR FIRST SEVEN MONTHS 1954 
1955 1954 Percent Change Total 
Television set production 4,173,088 3,152,132 +32.4 7,346,715 
Radio set production 7,777,378 5,324,620 + 46.1 10,400,530 
Television set sales 3,584,562 3,174,394 +12.9 7,317,034 
Radio set sales (except auto) 2,732,983 2,822,090 — 3.2 6,430,743 
Receiving tube sales 254,842,000 189,856,000 +34.2 385,089,458 
Cathode-ray tube sales 5,429,817 4,471,584 +21.4 9,913,504 
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More Setmakers Move Into Color TV 


Color may bloom in 
spring. Industry byword 
now is “wait and see” 


REMAINING months of 1955 will see 
limited production of color tele- 
vision sets as manufacturers feel 
the water. First production will be 
slanted toward supplying dealers 
with demonstration models and get 
ting sets into bars and _ hotel 
lobbies. 

Should customer interest war- 
rant, spring will see setmaker 
tooling up in earnest and a strong 
pitch at the upper middle income 
group readied for fall 1956 


> Immediate Plans—-RCA avowed 
ly is out to take first place in color 
For the most part other manufac 
turers are content to let RCA run 
with the ball at least initially 
There are three kinds of set 
makers when it comes to color 
those with no set at all, 15 or 20 who 
are buying RCA chassis and install 
ing them in cabinets and those who 
are cautiously making short pro 


duction runs on sets of their own 


> Industry Activity—Here’s what 
a few set manufacturers are saying 
and doing about color tv for the 
balance of 1955: 

Admiral plans limited production 
Du Mont will make limited quanti 


ties of a set to retail at $949 


Emerson plans progressively in- 
creasing production of a 28-tube 


21-in. console selling for $894 
Motorola will produce to meet 

distributor needs. Its 19-in. model 

will sell for $695. Olympic plans a 
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pilot run in November to supply 
dealers. Magnavox and Sentinal 
will also offer color sets 

Philco will make color sets in 
limited quantities for delivery to 
distributors Oct. 1. Models will sell 
for $795 and $89. Raytheon will 
have a 21-in. set; table model $795, 
console $895. Zenith is planning 
color set production. Development 
at Zenith has been directed toward 


= 


New novigation aid 


decoding circuits using the 6AR8,. 
CBS-Columbia has no production 
line at present; will sell the 205C2 
console for $795 from stock. West 
inghouse will sell 15 and 19-in. sets 
from stock. Plans are to put out 
28-tube sets—perhaps in spring. 
GE, Bendix, Crosley and Sylvania 
have no immediate set production 


plans but Sylvania is 
vith an RCA-type cha 


coming out 





Tacan Comes Out From Wraps 


SUBJECT of controversy as replace 
ment for VOR-DME system spon 
sored by CAA, Tacan (for tactical 
air navigation) has importance ir 
its own right as development spon 
S. Navy and Air Force 


Declassification of 


sored by U 


ystem ele 


ments was implemented by Federal 


Telecommunication Laboratories 


division of IT&T, who have started 
demonstrations for yovernment, 


financial and pre groups 


> Direct Reading Visual indica 








direction and distance to 


tions of 
the 
in the 


are displayed 
cockpit, Bearing 
accuracy is within a degree either 
way and distance is accurate to 
within 600 feet, Technical 
details are given on page 174, 

Big advantage of Tacan is rela- 
tive freedom from 


ground station 


pilot’s 


about 


siting 


errors 





PUNCHED poper tape gives the 


instructions 


caused by nearby obstructions that 
reflect a portion of the radio wave 
upon which determination 
pends. This feature is particularly 
helpful on aircraft carriers. 

Plans are nearing completion for 
manufacture of a nonmilitary re- 
sel] 


de- 


ceiver indicator to for about 


$2,000. 


ond 


Automatic Machine Wires Chassis 


Another approach to 
mechanized wiring uses no 
solder, wraps wire connections 


\N EXPERIMENTAL 
automatically 


that 
ap- 


machine 
wires electrical 


paratus by following instructions 
from a punched tape has been de- 
veloped by Bell Telephone Labora- 
tories. A 
the 
electrical signals which control the 


machine, 


series of relays trans- 


lates information into 


taped 


>» Winder 
chine is 


The M-4, as 
called, 


the ma 
wires a chassis 
solderless 
This applied by 
hand-controlled tools, is now used 
for production work by Western 
Electric. Connections are made by 
automatically 


using wrapped connec- 


tions. method, 


winding six tight 
wire 
around a rectangular terminal. An 
airtight, 
tact 


turns of solid-conductor 


corrosion-resistant 
the 


con- 


results between wire and 


terminal at numerous points. 
Bell 
that 


pected to 


Laboratories tests indicate 
such connections could be ex 
provide a_ satisfactory 
for at the 


life expectancy of the apparatus 


connection least usual 


> How It Works—The experimen 
tal machine uses two rotating 
spindles, One spindle pulls the 


wire from a large spool to a con 
the 


to the correct 


necting terminal. At same 
time the wire is cut 
length at the second spindle 

The spindles strip some insula 
tion from each end of the wire and 
the 


terminals. 


whip bare wire ends 


This produces a 
15,000 


around 
the 
pressure of about pounds 
per square inch at each contacting 


The pick up 
the supply wire from the spool and 


area, spindles then 
electrical connec- 
the 


punched 


move to the next 


tion and repeat operation ac 


cording to tape instru 


tions 


A 


Research Radio 
Stations Increase 


Rise in experimental 
station authorizations 
mirrors development growth 


the 
authorized by 


DURING past three 
number of stations 
the FCC in the experimental radio 
nearly 70 


369 


the years 


increased 
1952 
experimental authorizations In 
June, the total stood at 625 


services has 


percent. In there were 


There are two classes of 


> Types 
experimental stations (see chart) 
the 


authorizations are of the research 


Approximately 60 percent of 


type. However, the number in the 
development class, has increased 
by more than 260 percent since 


1952. 

According to FCC, research sta 
tions are for fundamental or gen- 
eral research, or the development, 
testing or calibration of equipment 
not relating to an existing service 

Developmental stations are for 
the development of equipment, en- 
techniques for 


vineering data or 


an existing or proposed service. 


> Research—Greatest use of re 
search stations is for contract and 


work. This 


equipment or 


export development 


includes developing 


techniques under contract with 


federal agencies and the develop 


ment of equipment for use abroad 


EXPERIMENTAL RADIO SERVICE 


5ROWS 


] DEVELOPMENTA 


( RESEARCY 





Continued o 


page 10 
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up to 300 ma atl volt with excellent 


stability and fast recovery time 


V.L.1. DIODE CHARACTERISTICS @ 25°C 


Max 
Forward Reverse Current Max Average 
Current Microamps Max. Reverse Anode 
+ IV Working Current 


ma min 0\ 30V -50V -100V -150V Voltage ma 


1N447 
1N448 
1N449 
1N450 
1N45] 
1N452 
1N453 100 
1N454 200 
1N455 300 





The new Sylvania V.L.I. Diode is a significant 
development for electronic equipment designers 
with applications for high current carrying diodes. 
For the first time, you can expect high forward 
conductance combined with stable, drift-free per- 
formance, and fast recovery time. 


The new Very Low Impedance diode is the result 
of recent technological advances in the diode field by 
Sylvania research engineers. It’s the ideal diode 
for demanding computer applications in clipper, 
clamper, and logical circuits. In fact, it’s the only 
diode wherever you want high forward conductance 
with high back resistance—high current carrying 
capacity with fast recovery time—and high rectifi- 
cation efficiency. The V.L.1I. diode is designed into 
the Sylvania sealed-in-glass package and is 100°; 
inspected for a positive, protective seal. 

There’s a full line of V.L.I. Diodes in a range of 
current-carrying capacity. Write for complete in- 
formation or samples. Address Dept. K20R. 


“another reason why it pays to specify Sylvania” 


SYLVANIA ELecrric Propucts INc 
1740 Broadway, New York 19, N.Y 

In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., Montreal 
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SYLVANIA 


LIGHTING + RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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GROUND observers get all-weather 
eye when 


Radar Helmet Helps 
Aircraft Spotters 


Microwave receiver uses 
transistors to reduce 
weight and power drain 


TWENTY-ounce 
mounted on 
the Air 


radar receiver 
helmets designed for 


Force’s civilian Ground 


Observer Corps by the ARDC 
center at Rome, N. Y., will tighten 
U.S. air defenses. With the re- 


ceiver, part-time aircraft spotters 
can pick up a plane’s search, nav- 


igation or fire-control radar. 


> How It Works—The microwave 
horn antenna picks up the signal 
which is passed through a crystal 
detector. Transistors on a printed 
cireuit board provide a pulse am- 
plifier. A coaxial choke with filter- 
ing action delivers a sharp pulse 
to the amplifier. 

Signals from the amplifier are 
fed directly to the light-weight 
headphones. 


> Weight 


ounce 


Power—A four 
battery pack supplies the 
required power. The set’s low 
power drain makes possible oper- 
ation for a week under 


conditions. 


and 


normal 
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As supplies drop sharply 
BDSA requests rectifier 
makers to reclaim scrap 


PRODUCTION of selenium in the 
U. S. has again suffered a severe 
cutback due mainly to work stop- 
pages in the copper industry. The 
electronics industry, which con- 
sumes 45 percent of the metal, is 
feeling the effects. A survey made 
by the Business and Defense Serv- 
ices Administration indicates that 
there is less than a month’s supply 
of high-purity selenium. 

A few selenium rectifier makers 
have shut down because of lack 
of the metal. Supplies are con- 
siderably lower now than they were 
last year when selenium shortages 
appeared. Then the amount of 
elemental selenium held by primary 
producers amounted to a_ two- 
month supply because work stop- 
pages in the copper industry had 
not been as prolonged. 


> Action—BDSA has asked recti- 
fier makers to make every effort 
to recover all discarded selenium 
rectifiers. It suggests that distri- 
outlets return discarded 
According to BDSA, 
program should result in 
an annual reclamation of approxi- 
mately 20 percent of the total 
amount of high-purity selenium 


bution 
rectifiers. 


such a 


used, 

Rectifier manufacturers are get- 
ting behind the program. Sarkes 
Tarzian and IT&T’s. Federal Tele- 
phone & Radio Co. have announced 
reclamation drives and other com- 
panies are planning to do so. 

Last year some 125,000 pounds 
of the metal were recovered com- 
pared to 98,000 pounds a year 
earlier. Sarkes Tarzian is allowing 
10 cents merchandise credit on each 
replaced rectifier returned regard- 
less of size or make. Last year the 
company offered 2.5 cents credit for 
rectifiers rated at 65 to 150 ma and 
5 cents for those rated at 200 ma 
or more. 


> Imports—-Reduced production of 


SELENIUM OUTPUT DECLINES 
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selenium in the U. S. has led to 
increased imports. In 1954, 195,000 
pounds were imported compared to 
100,000 pounds in 1953 and 123,000 
pounds in 1952. 


Canada is the main foreign 
source, accounting for about 90 
percent of total imports. Japan, 


Sweden, West Germany and Bel- 
gium are other sources. 


Electronics Builds Up 
In Chemical Plants 


More chemical plants are 
using electronic instruments 
to foster increased production 


EXTENT to which electronics is 
entering the chemical industry was 
indicated at a symposium on elec- 
tronics and automatic production 
held in San Francisco. It was esti- 
mated by V. F. Hanson of du Pont 


that whereas ten years ago the 
investment in instruments was 


about one or two percent of a com- 
plete chemical] plant, it has risen to 
7 to 10 percent on plants built dur- 
ing the past four or five years. 
This growth was seen continuing 
as long as total plant investment 
and operating costs can be reduced 
by use of smaller process equip- 
ment. This in turn is made possible 
by faster and more accurate control. 


© Gear—The chemical industry is 
pioneering many of the special elec- 
(Continued on page 12) 
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a solid-dielectric molded paper tubular capacitor 


with flat capacitance-temperature characteristics 





HCX*—impregnated Black Beauty” capacitors re ihe psi 


provide you with complete 
application engineering 
service for optimum results 


offer improved circuit performance in the us of molde / paper 


tubular cdhpacttors 


SPRAGUE’S NEW TYPE 109P CAPACITORS use a unique new impregnant identified by 
the trademark HCX. Developed in the Sprague research laboratories in the search for a better 
material than the polyesters customarily used for impregnating solid dielectric paper tubulars, 
HCX is a hydrocarbon which polymerizes after the rolled section has been vacuum impregnated. 
Its salient electrical characteristic of insulation resistance, power factor, and capacitance change 
with temperature are superior to those of the ordinary polyester units on the market today. 

Type 109P Black Beauty Telecaps are molded in non-flammable phenolic and are mechani- 
cally rugged. They make an ideal capacitor for all TV and auto radio operations and are well 
suited for automation assembly by machine since the lead concentricity is closely fixed and there 
is nO Outer wax dip to jam inserting heads or magazines. 

Complete performance data covering the wide range of sizes and ratings are in Engineering 
Bulletin 223, available on letterhead request to the Technical Literature Section, Sprague Electric 
Company, 35 Marshall Street, North Adams, Massachusetts. 


® Trademark 


C 
NS p R 0 t 1 é world’s largest capacitor manufacturer 


Export for the Americas: Sprague Electric International Lid., North Adams, Massachusetts. CABLE: SPREXINT. 





ELECTRONICS — October, 1955 Want more information? Use post card on last page. ll 














INDUSTRY REPORT 


GFelsiilal® 


tronic instruments needed to give 
instanteous answers about the op 
erating conditions of processes. 
It is developing its own staffs of 
qualified instrument mechanics, 
instrument engineers and_ re 
search and development 
icists, 


phys 


As a result, in many cases, chemi 
cal companies have licensed instru 
ment firms to make developments 
available to industry as a whole. 
This has come about because in- 
strument manufacturers have not 
heen expected to develop equipment 
to do special jobs because of high 
development limitation of 
the market and a lack of knowledge 
of the problems that require quick 
solutions in a plant. 


costs, 


> Needs—Substantial gains in pro 
cess equipment design along with 
improvements in product quality 
were seen possible providing in 
struments could be developed to 


measure 


continuously more 


variables. 


pro 
These would in 
clude chemical composition, color, 
molecular weight and viscosity of 
flowing streams. 


CeSB 


Instruments are needed also to 
measure weight unit length 
of yarns and filaments, thickness 
measurements of moving webs of 
films and 


per 


fabric and molecular 


orientation in fibers and films 


Japanese Portable 
Uses Five Transistors 





SONY set delivers 10-mw to 2.5-in 
peaker. Sensitivity is 1-2 mv/m. Uses age 
and second-detector diodes Sold in 
Japan mee August 
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BATTERY -powered base station using Du Mont radiophone goes to work in 
Delaware River valley as 


Radio Aids Flood-Stricken East 


duty 


Amateurs, commercial users 
and regular disaster groups 
employ radio equipment 


MoBILE radio again proved its 
emeryency value when devastating 
floods swept through the river 
valleys of the North-East in 
August Police, National Guard, 
Red Cross and Civil Defense units 
ised the equipment extensively. 


Amateurs put their equipment into 
service and one station in the Hart- 
ford, Connecticut area handled an 
estimated 800 messages during the 


disaster. 


> On the Spot 
to participate in flood relief work 


The first amateurs 
were mostly those enrolled in the 
civil defense organizations. Short 
range radio equipment, most of it 
portable, was put into 
service in hard-hit communities in 
Connecticut, and 


mobile or 


Pennsylvania, 
other disaster areas. 

telephone service 
overflowing 
stationed 


To replace 
disrupted by 
amateurs 
equipment at fire 
stations, hospitals, dispatch points 
for rescue boats and helicopters 
and other strategic spots. 

Others carried officials on dam- 
age-inspection did patrol 


rivers, 
with 
houses, police 


were 


tours, 


and served in other ways. 
Some manned longer-range radio 
gear at city or CD headquarters 
for contact with other commun! 


ties. 


> Relay Service—Amateurs out- 
side the heaviest-hit areas relayed 
messages for the Red Cross, state 
health and highway departments, 
the press services, Civil Defense 
and other authorities. 

Amateurs were credited with an 
important part in the 
300 youngsters on Pennington 
Island, in the Delaware River. 
Surveying the situation from the 
river bank, an amateur radioed 
from his car to state CD officials 
that helicopters would be needed 
The last children 
ated were in waist-deep water 


rescue of 


several evacu 


>Town—Commercial users of two 
way radio pressed their equipment 
into and communications 
firms in or near the flooded areas 
offered their equipment for use 
during the disaster. One company, 
Arnolt Communications Service of 
Metuchen, N. J., sent its emerg 
ency base station and four mobile 
units into the Delaware River 
valley area to aid flood victims. 

The base station was set up at 


service 


Continued on page 14 
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specify BOBBIN CORES hy ARNOLD 











: These cores, fabricated by winding ultra-thin tape of high-permeability 
: magnetic materials on ceramic bobbin cores, possess ide il qualities for 
; ise in electronic Computer as semblies as memory cell 
: Specifically, their desirable properties include quite rectangular hysteresis 
° looy s, relatively low coercive values and high saturation densitu 
° temperature stability and the ability to shift in a few microseconds trom 
: leyative remanence CO positive ituration, and vice versa, under Conditions 
: of pulse excitation 
: Arnold Bobbin Core ire available in a wide range of size tal 
° nesse widths and number of wraps to suit the ulcamate use of the core 
: Magnetic materials usually employed are Deltama square Permalloy 
: ind Supermalloy, in tandard thicknesses of .OOL’’ 0005” 000 
; : ind .0OO125 Spe il advantages derive from Arnold position a i 
lera-t €: or bob cores is rolled to : F ' 
high moe neues f ‘eichaee and ° bully integra ' er of wound cor 7 dt cn mEON 
finish on our own 20-high Sendzimir cold ° OVC ¢ f rat ! . rouin 
reducing mill, beta-ray controlled : e/ ) / j 
While for BULLETIN TC-108 | 
INEERING 
“TAPE-WOUND BOBBIN CORES ° : ARNOLD 
FOR COMPUTER APPLICATIONS” : SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION — 
Includes essential data on applications and : General Office & Plant: Marengo, Illinois | 
properties, fabrication and tesung of Arnold DISTRICT SALES OFFICES ...New York: 250 Fifth Ave. = 
obb ma ro atamdaed ela ; : ; 
Bobbin Cores; li andard sizes, et : Los A les: 3450 Wilshire Blvd. Bost 200 8 kel St. { 
ADDRESS DEPT. E-510 ; sae : 
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a town of 400 
work had 


Carpentersville, 
persons, where rescue 
been proceeding slowly. 


The four mobile units roamed a 
15-mile area along the river, pro- 
viding communications. 





ITV, aimed at eyepiece of a jig transit of Douglas Aircraft, facilitates adjust- 
ment of aircraft assembly jigs as. . 


More Industries Put ITV To Work 


Applications are increasing 
rapidly as tv manufacturers 
and customers push its use 


STEPPED-UP use of closed-circuit 
industrial television equipment has 
evident this year in many 
widely varied fields of business and 
industry. This has been largely due 
to the growing com- 
panies that are now making, pro- 
moting and selling the equipment. 
There are now 27 firms in the field. 

New applications of equipment 
have not necessarily meant in- 
creased sales for all of the manu- 
facturers because some of the uses 
have been on an experimental basis. 
However, sales in the field are up 
and total sales volume for 1955 has 
been variously estimated at from 
$3 million to $6 million. 


been 


number of 


> Use 
have 


Range of applications that 
been made of closed-circuit 
tv show in the foliowing list: 


Dental and medical school instruction 

Chemistry class instruction 

Controlling linoleum mix 

Guiding cranes and steam shovels 

Rallroad car classification 

Auto and train tunnel viewing 

Cueing sound effects in stage plays 

Disseminating plane and train departure 
information 


4 


Interoffice and 
munication 

Guarding plant entrances 

Verifying signatures at banks and stores 

Taking hotel reservations 

Scheduling passenger and freight elevators 

Baby sitting at supermarkets 

Lining up aircraft assembly jigs 

Reading water gages 

Checking burner flames and smoke 

Remote medical diagnosis 

Monitoring cigarette paper manufacturing 

Aiding on-the-job training 

Watching toll booth collections 

Watching gambling tables 

Watching for forest fires 

Remote viewing of meetings 
ventions 

Interhospital consultation 

Displaying merchandise in stores 

Finding space in parking lots 

Viewing fishery equipment underwater 

Checking freight car numbers 

Catching thieves in action 

Viewing police lineups 

Displaying meats in freezer to customers 

Riding guided missiles 

Watching atomic reactions 

Defusing, unloading bombs 

Underwater salvage 

Guarding prisoners in jail 

Displaying odds at race track 

Viewing hot steel rolling mill operations 

Providing entertainment on moving train 

Remote viewing aboard ship 

Viewing molten steel pouring 

Allowing mass viewing of one microscope 

Making motion pictures 

Underwater viewing of river beds for dam 
sites 

Monitoring 

Underwater 
wharves 

Studying oyster beds 

Checking sugar cane conveyors 

Observing plane landings in bad weather 

Viewing military exercises 


interplant two-way com- 


stacks 


and con 


furnace operations 


inspection of docks and 


> Future—As can be seen from 
the list of actual installations, the 
possible uses for industrial tv are 
virtually limitless, bridled only by 
its initial cost and upkeep versus 
savings to be made by its use. 


Copper Prices Soar 
As Supplies Drop 


Strikes and floods combine to 
bring worst crisis in the 
industry's history 


PRODUCTION of refined copper 
dropped from 131,431 tons in June 
to 51,182 tons in July and indica- 
tions are that the decline is continu- 
ing. Demand has increased and 
copper prices have climbed steadily 
from 30 cents a pound in May to a 
current price of 43 cents a pound. 

Some electronics manufacturers 
have already felt increasing prices 
or tightness of supply. Electrolytic 
sheet copper for printed circuits 
has gone up about 7 cents a pound 
in the past month and one type is 
now selling for about 80 cents a 
pound in 1,000-pound lots. 

American Brass, supplier of elec- 
trolytic sheet copper, had no flood 
damage to its electrolytic sheet 
plant located in New Jersey. Revere 
Copper & Brass, which now supplies 
rolled printed circuit copper, also 
had no flood damage. But work 
stoppages and shutdowns in the 
copper industry earlier this sum- 
mer combined with the effects of 
the flood on other segments of the 
industry have kept the entire cop- 
per supply picture critical. 


> Plea—At the end of August, in a 
meeting of the Business and De- 
fense Services Administration and 


the Primary Copper Producers 
Industry Advisory Committee, it 
was estimated domestic copper 


production would return to normal 
by the end of September. However, 


REFINED COPPER PRODUCTION DROPS 
150 
[ 


THOUSANDS OF TONS 


LY 


JFmAMLI 
1955 
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ARE PRODUCING 


DIODES, TUBES AND 
TUBE COMPONENTS... 


faster, 
more economically. 


TRANSISTOR BUTTON STEM MACHINE NO. 2707 


Write today~- tell us your requirements or problems. 


hkithle ENGINEERING COMPANY 


1310 Seventh Street North Bergen, New Jersey 


Designers and builders of special automatic and semi-automatic equipment for all industrial operations. 
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on September 6, President Eisen 
hower was asked to call a special 





session of Congress if necessary 
to bring relief to the copper and 
brass industry now confronted with 
“the worst crisis in the industry’s 
history”. 

The request was made by the 
Copper and Brass Warehouse Asso- 
ciation speaking also for the Cop- 
per and Brass Research Associa- 
tion and the wire and cable sec- 
tion of NEMA. The group asked 
for release of 100,000 tons of cop- 
per from the nation’s stockpile. 

According to the association, a 
nationwide that 
brass and copper inventories have 
been reduced almost to the vanish- 
ing point. Distributors and ware- 
houses across the country reported 
an average of one to three weeks 
supply on hand. 

Normally reserve stocks in ware 
houses sufficient to 
two to three months 
The survey also showed that 30, 


survey indicated 


are meet de 


mands for 


000 small manufacturing plants 
would have to shut down by the 
end of September unless deliv- 
eries returned nearer to normal 


has diverted a 
total of over 45,000 tons of copper 


The government 


from its stockpile for use by civil 
ian industry this year 


Radar Network Link 
Takes To The Air 





© C9 Elric Boscom nt trthoi RIRE e 
Ee 


Mushroom-shaped radome beneath the 
cabin of this Navy picket blimp houses 
the antenna of high-power search 
radar, type AN/APS-20E, new alr 
borne link in the radar network guard 
ing North America 
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CONTROL rods move upwards and a ghostly blue light sweeps up the core 


when 


Mock Reactor Trains Engineers 


Panel board, plastic core 
and analog computers pro- 
vide operating experience 


A TOTAL of 250 reactor engineers 
will complete training this year but 
by 1965 the atomic-energy industry 
15,000. One answer 
may be the nuclear reactor 
lator recently demonstrated by 
Leeds and Northrup. 
Patterned after the 
swimming-pool reactor, the reactor 
model is made of plastic. The full- 
sized control panel is complete with 


may require 


simu- 


Geneva 


instruments and controls. Rods in 
the move up and 
down in response to the controls. 


reactor model 


> Analog 
conditions 


Computers — Operating 
simulated by the 
equipment’s analog computer, In- 
corporated in the control panel, it 
solves continuously the differential 
the kinetic 
operation of the reactor. 


are 


equations describing 

The mock-up reactor costs from 
$11,000 to $17,000 as against $350,- 
000 for a real swimming-pool re- 
actor. Simulators can be built for 


other types of reactors. 


Flooded Industries Bounce Back 


Defense contracts will aid 
recovery of electronic- 
component manufacturers 


DAMAGE to electronics-manufactur- 
ing industry by recent floods will 
be partly alleviated by action of 
the Signal Corps. 
to 150 contracts, at an estimated 
dollar value of $750,000, in the dis- 


aster areas, 


It is placing 100 


the 


base 


Every procurement with 
exception of mobilization 
items, purchases under $1,000 and 
urgently 


will be 


items 
the 


whenever 


required delivery 


negotiated solely in 


officially declared areas 
a qualified source is known to ex- 
ist in those areas. In procuring 
the urgently needed items, qualified 
firms in the disaster areas will be 
given an opportunity to compete 


(Continued on page 20 
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Anyone who has adjusted a three-stub matching net- 
work for minimum VSWK at microwave frequencies 


knows this is a time-consuming trial and error operation. 


With the new G-R Type 874-MD Sweep Drive pro- 
viding automatic sweep for the Type 874-LBA Slotted 
Line, this adjustment can be accomplished in 45 
seconds. Without automatic sweep, the job could take 
as long as 15 minutes; two dozen or more stub adjust- 
ments and slotted-line hand-driven operations might 
be required before the matched condition ts accom- 
plished. This relatively simple application is an excel- 
lent example of the benefits which can be derived 
through an Automatic Sweep for the precision Type 
874-LBA Slotted Line 


Wherever load adjustments or settings of any kind must 
be made in production or laboratory to minimize 
VSWR, create a matched condition or to arrive at some d« 
sired impedance the Sweep Drive can save hours of valu- 
able engineering time While the Slotted-Line probe carriage 
is automatically driven back and forth along the Line, the 
load adjustment or change is made slowly but continuously, 
as one notes the consequent change in VSWR pattern on the 
CRO face (or meter dial). The instantaneous indication of 
VSWR for each immediate setting provides the feedback link, 
via the operator’s eye, which permits him to quickly “‘ease”’ 
the adjustable element in the load into the optimum position 
There are no trial and error operations. The correct condi 


tion is arrived at the first time 


GENERAL RADIO Company 


eA ee ee 





9 West Street MEW YORK 6 

8055 13th St, Silver Spring, Md. WASHINGTON, D. C 
50 York Road Abington Pa PHILADELPHIA 

920 S. Michigan Ave CHICAGO 5 

100 N. Seward St. LOS ANGELES 36 


for Busy Engineer S ... not Lazy ones 












Type 874-MD Sweep Drive 
for Automatic Cyclic-Sweeping 
of Type 874-LBA Slotted Line 


SWEEP SPEED conti wously ad 
justable from one full sweep (4¢ 
cm) in more than 10 seconds, to 
one full weep in less than on 


second 







*® SWEEP RANGE yntinu 
ously adjustable from | nt 
46cm 








& CRO HORIZONTAL DEFLE 
TION SIGNA voltage divid 
with fi yitact on prot 
carri output 





$220 00 
$231.00 


The uses for this new tool in research and development 
laboratories are many. With an oscilloscope, this equipment 
not only gives an accurate visual presentation of the standing 
wave Over a very wide range of frequencies, but also present 
the phase of the reflection coefficient. Impedance ts direct/) 
measured from information on the scope face. For productior 

Go, No-Go”’ testing, the scope face can be crayon-marked 
for maximum acceptable VSWR the answer appears a 
rapidly as the terminations, coaxial switches, connector 


other elements are connected to the Slotted Line 


The combination of the G-R Slotted Line with Automat 
Sweep provided by the Type 874-MD Sweep Drive can save 
valuable engineering man-hours each day, at a time when 
engineers are in short supply. Keep in mind, this equipment i 
designed for busy engineers not lazy on 


1915-1955 


Prices are net, FOB Cambridge 
or West Concord, Maus 


40 Years of Pioneering 


. ALES 





































Type Volts 

' 2N130 ~6 
2N131 6 
2N132 mr 
2N133 | —1.5 
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Collector 


Meg. 
ohms 


2.0 
2.0 
2.0 
1.0 


Here they are! The new Raytheon Transistors that are only ove quarter to 


one third the former size. They permit real miniaturization of equipment. 
Hermetically sealed; completely stabilized and interchangeable 

Hundreds of thousands of these new, small Raytheon Transistors have set 
new standards of performance in hearing aid service for more than a year, 
They are equally available for all other applications 

Look at the characteristics charted below including 2N144 with maximum 
noise factor of 10db. They are based on over two and a half years of mass 
production of transistors for commercial applications. 


No other producer of transistors even approaches Raytheon’s experience 
in manufacture and quality control or Raytheon’s knowledge gained through 


large scale usage in everyday Operation, 


Emitter Base Base Max. 

Current Noise 

Cutoff Ampl. Factor 
pA mA ohms Factor db 
6 —1.0 350 22 25 
6 -1.0 700 45 22 
6 -1.0 1500 90 20 
6 —0.5 ~ 700 45 10 


Want more information? Use post card on last page 


Alpha 

Freq. 

Cutoff 
mc. 
0.6 
0.8 
1.2 


0.8 


October, 1955 


Max. Temp. 
Junction Rise 
Temp. °C/mW 
Cc 
85 0.77 
85 0.77 
85 0.77 
85 =|) (0.77 
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Di 


for predictable 


UNIFORMITY ana STABILITY 


specify TCM LCCC at 


You'll find these small, rugged, hermetically sealed 1N305, 1N306 and 1N307 DIODES: 
Raytheon Germanium Diodes ideal for Computers, High forward current at low voltage 
Magnetic Amplifiers, Power Supplies, Detectors, Meter Low saturation current 
Protection or countless other applications where extremely Operable to 90°C with high uniformity and 
low forward resistance and high reverse resistance stability 
characteristics are important. Here are some of the Mechanical ruggedness 


advantages you get when you specify Raytheon Small size 


Forward Volts DC mA, Peak Inverse Reverse uA 
| for 100 mA (max.) Volts at i 
| IN305 0.8 125 60 

| IN306 0.8 150 


r 


| 1N307 1.0 50 


FORWARD CURRENT FOR SMALL VOLTAGES 


Temperature rating -55°C to 4+-90°C hove ratings at 25°C) 


ve i 
COMPANY 


: j wer 
Forward Current — Microamperes 


Raytheon can supply both germanium and silicon diodes, electri 
eM Me eg 
quotation, send your specifications to the nearest Raytheon office 


RAYTHEON MAKES ALL THESE: 


Visit RAYTHEON Booths 73-4-5 at the National Electronics Conference, Chicago 
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with past and present suppliers. 
Hardest-hit of several regions 
was that of Naugatuck River valley 
of Connecticut. Here, however, 
several electronic-component manu- 
facturers of those affected are 
back to almost full production. 


> Typical Cases—Haydon Manu- 
facturing Co. of Torrington had 
losses totaling approximately $13,- 
000. Their production of timers 
was interrupted primarily by lack 
of power. 

Technicraft Lab. of Thomaston, 
Conn. had 64 feet of water rush- 
ing through its plant at 45 mph. 
The water took with it most of the 
company’s inventory and damaged 
equipment resulting in $150,000 
loss. Except for some delays in 
deliveries, the company sees no 
loss of business. Production and 


facilities are expected to return 
to normal by October 1. 
Inventory loss was experienced 
by Dano Electric Co. of Winsted, 
Conn. Most of the firm’s equip- 
ment was at a level higher than 
the maximum reached by the flood 
waters. Inventory lost consisted 
of semifinished materials for pro- 
duction of coil windings and 
transformers. Full-scale produc- 
tion is expected before October 1. 
Most damage was incurred by 
the American Brass Co. with six 
divisions in plants in Waterbury, 
Torrington and Ansonia. A pro- 
ducer of brass, copper and other 
metal rods and sheets, the com- 
pany sustained a $15,000,000 loss, 
principally in fabricating machin- 
and buildings. 
ventory was relatively small. 


ery Loss of in- 


Factory Inventories Set New Highs 


Manufacturers’ warehouses 
bulged. Production and sales 
continue at a high rate 


FACTORY inventories of tv receivers 
during the second and third quar- 
ters of this year have the 
highest in history, 

Between 700,000 and 800,000 
sets were stacked in factory ware- 
August, equaling the 
record high stocks of 1951. In June 
and July, factory inventories ap- 
proached one million units, by far 
the largest stocks ever held, 

Inventories at distributor and 
dealer levels were also high, bring- 
ing total stocks in the industry to 
over 2.4 million sets, approximately 
one-third higher than in 1954, 
But dealer inventory was not 
as high as in 1954, At the end of 
June, retail outlets held 742,000 
sets compared to 878,000 in June 
of 1954, 


been 


houses in 


> Makeup—<According to Standard 
& Poor's, at the end of June, 1954, 
high-priced console sets constituted 
46 percent of total tv unit inven- 
tories and table models accounted 
for 52 percent. At mid-1955, these 
percentages had changed to 40 per- 
cent and 58 percent respectively. 
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> Effect 
turers do not seem overly concerned 
about the current inventory situa- 
tion. The summer months are tra- 
ditionally the periods of high fac- 
tory inventories. 
After new - line 
have been made, shipments to dis- 
tributors start and stocks dwindle 
rapidly. This year, factory inven- 
tories dropped approximately 200,- 
000 units by September as distri- 
bution pipelines were filled. 
Retail sales continued at a 
ord pace. During the first 
months of this year, retail outlets 
sold 3.6 million tv sets and estab- 
lished a for the period. 


Television set manufac- 


introductions 


rec- 


seven 


record 


Computer Firms 
Report Gains 


Smaller companies reveal 
several new installations 
and product developments 


SALES of small, medium and spe- 
cial-purpose computers contribute 
significantly to the electronic dig- 
ital computer business. 
ElectroData discloses that 13 of 
their Datatron medium-sized com- 
puters are in Another ma- 
chine will be installed this month 


use, 


for Babcock and Wilcox in New 
York. 

> Other Machines—Two special- 
purpose machines are being in- 


stalled at Convair-San Diego to 
solve differential equations in air- 
craft and missile dynamics. They 
will check solutions from analog 
computers. The machines are CRC- 
105’s built by Computer Research 
division of National Cash Register, 

Monrobot V is being checked out 
at the Corp of Engineers’ Research 
Development Labs, Fort Bel- 
The 1,500-lb, 5-kw ma- 
chine is designed for loading into 


and 
voir, Va. 


a mobile laboratory. It will be used 
in preparing military maps. The 
machine is a product of the Monro- 
bot Laboratory, Morris Plains, 
N. J 

> Reservations — Braniff Airways 
will install Teleregister Corp. 


equipment to keep track of reser 


vations on all flights 31 days in 
advance. The equipment will be 
tied in with a 12,000-teleprinter 


network linking 58 U. S. cities and 
Latin American points. 

Another Teleregister system will 
be installed by the New York Cen- 
tral to store information regarding 


up to 600,000 accomodations. Mag- 
netic storage drums at New York, 
Chicago and Cleveland will serve 
48 locations in 36 cities 

> New Developments—The Bur- 


roughs’ character recognizer which 
reads serial numbers on 120 checks 
a minute is completing field tests 
at First National City Bank of New 


Continued on page 22 
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NO SHOCK MOUNT 
ever HAD 11 SO TOUGH 


That’s why 
ALL-ANGL 
Barry mounts 
are used in 
MARTIN’s 
MATADOR 


Under the cumulative shock of rocket-boosted 
zero-length take-off, jet-fighter flight maneuvering, 
and on-target dive that cracks the sound barrier 
the nation’s first operational pilotless bomber relies 
on ALL-ANGL Barrymount® isolators to protect 
critical electronic control gear 





Equally effective in 
every flight attitude, ALI 
ANGL- mounts permit 
bulkhead mounting that 
saves vital space in this 
deadly weapon. And their 
proved performance makes 
Barry mounts Martin's 
choice for the Matador 





Let us show you how Barry’s new ALL-ANGI 
isolators can lick your tough mounting problems 
Data sheet M-9 gives mechanical and dynamic 
specifications. For specific recommendations, call 
your nearest Barry Sales Representative 
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BARRY CONTROLS 9 ™ Peasant st. WATERTOWN, MASS. 
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INDUSTRY REPORT — Continued 


York. The machine did work 10 
times as fast as by manual means 
while reducing errors 90 percent. 
Under development is an auto- 
matic bank bookkeeping system, a 
joint venture by Burroughs, Todd 
and Addressograph-Multigraph. 
Coded information in the form of 
invisible fluorescent dots is placed 
on a check as a by-product of other 
operations. Thus coded, the check 
can be used as input to data proc- 
essing systems. Varying 
checks can be handled. 


> Fast Printing—Installation of 
the Burroughs 900-line-a-minute 
printer will be this month in the 
New York area. The machine will 
combine multiple printing and 
card-punching operations from one 
pass of cards through the machine. 

Burroughs has under de- 
velopment an electrographic re- 
cording process in which characters 
are printed at the rate of 5,000 a 
second when coated paper carrying 
a pinpoint pattern of electrostatic 
charges is passed through a dry 
ink bath, 

Several orders are reported for 
the E101, a $32,500-computer with 
input-output mechanism based on 
a standard type bookkeeping ma- 
chine, 


sized 


also 


U.S. Contract Awards 
Emphasize Radar 


Radar buying accounts 
for seven of ten big 
contracts let in August 


GOVERNMENT contract 
amounting to one million dollars 
or more were let to seven firms dur- 
ing August. Total value of the 
ten contracts involved was $34,585,- 
429. 
Seven 


awards 


contracts amounting to 
$26,725,218 were for radar sets and 
related equipment. Three contracts 
for radio equipment totaled $7, 
860,211. 


> Contractors Two contracts 
were awarded to General Electric. 
Value amounted to $16,497,930. The 
contracts were for electronic 
countermeasures transmitters and 
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for ground-based search radar. 
RCA received contracts worth 
$4,512,051 for two models of radar 
equipment one of which was an 
airborne navigational radar. 


> More Radar—Two contracts for 
airborne search radar and for radar 
parts went to Motorola. Value was 
$3,672,500. 

Western Electric received a $2,- 
042,737 contract for shipborne gun- 


directing radar equipment 


> Radio Equipment—— Magnavox re- 
ceived a $3,096,619 contract for air- 
borne navigational equipment. A 
$3,587,418 contract went to Crosley 
for ground-based radio communica- 
tions equipment. 

Kearfoot was awarded a contract 
for $1,176,174 worth of loop as- 
semblies, indicators and other elec- 
tronic parts. 


Gas-Tube Shift Noted 


Rectifier and control types 
have lost volume but hydrogen 
thyratrons have gained rapidly 


SIGNIFICANT changes have _ been 
taking place in the gas-tube busi- 
ness in the past few years, Total 
sales for all types of gas-filled tubes 
have grown as have other electron- 
ics products. 

Total sales rose from $10.6 mil- 
lion in 1951 to $15.5 million last 
year. Some producers 1955 
sales continuing on the upgrade. 


see 


The makeup of these rising 
sales has changed considerably in 
the past three years. Hydrogen 
thyratron sales have risen from 


about $900,000 in 1952 to $6.2 mil- 
lion last year. Hydrogen thyra- 
trons, primarily used as radar pul- 
sers, are classified separately from 
control tubes by the industry. 


> Units—Annual sales of rectifier 
and control types of gas or vapor 
tubes have both dropped more than 
$1 million 1952. Rectifier 
types dropped from 455,000 units 
in 1952 to 293,000 in 1954 while 
control types declined from 1.5 mil- 
lion to 1.1 million during the period. 
Unit volume of hydrogen thyra- 
trons climbed from 21,000 units to 
64,000, 


since 


> Gas—Of the five rare gases of 
the atmosphere: argon, neon, 
xenon, helium and krypton, the 


first three find greatest use in elec- 
tronics. 

number of 
electronic devices and as a fill gas 
for incandescent lamps. It is a 
major factor in the automatic elec- 


Argon is used in a 


GAS TUBE SALES 
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tric welding industry. Neon, with 
other rare gases, is used in voltage 
regulator tubes, Geiger-Muller 
tubes, glow lamps and other elec- 
tronic devices. Xenon is 
thyratrons and_ in 
photographic lamps. 


used in 
high-speed 


>» Up—According to the Depart- 
ment of Commerce use of argon 
by the electronics and electric-lamp 
industries rose from 8.8 million 
cubic feet in 1951 to 12.2 million 
cubic feet in 1953. Last year 
annual consumption reached a 


high of 13 million cubic feet. With 
prices of the purified grade of 
argon varying from 9 to 12 cents 
per cubic foot, this represented a 
dollar volume of some $1.3 million. 
Nine companies produce argon 
in 14 plants across the U. S. Their 
combined capacity amounts to 
about 450 million cubic feet of re- 
fined argon per year. By the end 
of 1956 12 companies will be oper- 
ating 21 plants with a capacity of 

550 million cubic feet. 
(Continued on page 24) 
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“BEST IRON WE'VE HAD in the plant,” says William Fish, 1 pro delicate and heavy joints in their Type 1862-B Megohmmeters 
duction supervisor of General Radio, Cambridge, Mass. This jobs which formerly required both a hea‘ ind a light iron 
company has switched to G-E Midget irons for soldering both G-E Midget iron’'s light weight al ely educe fatigue 


90 G-E Midget irons do work of 100 former irons 
at General Radio Co., boost production 25% 





wy 


HANDLES LIKE A PENCIL Weighing less RAPID HEAT TRANSFER is hieved THREE-IN-ONE IRON with |, ‘ } 
than a package of cigarettes the General thr gh a famous Calrod* heater located tip sizes gives you greater versatility t 
Electric Midget soldering iron speeds pr: in the ironclad-copper tip. Result — the neet your soldering requirements. Tip 
luction by reducing operator fatigue G-E Midget iron eat efficiency is 90% n be changed nl econd 


Rey ache { G Electric ¢ 


For more information write for GED-2263, G-E Midget Soldering lron, Section 724-3, General Electric Co., Schenectady 5, N. Y. 
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More Locomotives Use Rectifiers 


Ignitrons permit operating 
mass-produced d-c motors 
from railroad’s a-c lines 


TWELVE 3,300-hp rectifier locomo- 


tives now on order with GE will. 


haul Virginian Railway trains over 
the 184-mile mountainous road 
from Roanoke to Mullins, W. Va. 
A pantograph trolley will collect 
11,000-v, 25-cps, single-phase a-c 
from overhead lines. In each loco- 
motive, 12 type GL6504 ignitrons 
will convert the a-c to low-voltage 
d-c, 

The locomotives may 
equipped with the mass-produced 
d-c traction motors developed origi- 
nally for diesel-electric service. 
The ignitrons used weigh approx- 
imately 100 lbs each and measure 
% in. in diameter. 


thus be 





Preassembled control units speed loco 


motive erection 


> New Haven—In March, GE de- 
livered the first of 10 rectifier 
locomotives to the New York, New 
Haven and Hartford Railroad. 
The New Haven locomotives can op- 
from both 11,000-v a-c 
600-v d-c power. 


erate and 


Medical Television Makes Progress 


Centract awarded to RCA for 
three color tv systems to be 
used in hospital activities 


COMPATIBLE color tv installation 


underway at the Walter Reed 
Army Medical Center for use in 
medical research, teaching and 


consultation 
The 


three 


provide 
for 


installation — will 


color television systems 
ise by the Armed Forces Institute 
the Walter Reed 

and the Army 


Graduate School 


of Pathology, 

Army Hospital, 
Medical Service 
for the color 


>» Amount— Contract 


television system was awarded 
RCA on the basis of a low bid of 
$425,800, 


for completion 


Installation is scheduled 
early next 
The system will be operated by the 
Army Signal Corps. 

Ultimately, it will be expanded 
to connect other governmental hos- 
pitals and military medical instal- 
lations into a network for exchange 


year 


of information and services. 
> Setup—The three separate and 
complete color television studios 
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RCA for 


tv camera developed by 


New 


medical us¢ 


can be operated independently, or 
joined as a network. Each will be 


equipped for closed-circuit opera- 
tion and for direct transmission to 
commercial networks. 
Thirty RCA Victor 21-inch color 
television receivers will be used. 
The transmitted by 
each studio can be confined to cer- 


fed to a 


pictures 


tain receivers or can be 


central control for distribution 
over an antenna system to all 30 
receivers. Provisions are made 
for relay of signals from any 
studio to a projector in a central 


auditorium for large-screen pic 
tures, 
The antenna system provides 


three channels, one for each studio. 


Computer Controls 
Cut Machining Costs 


Machine tool manufacturers 
offer programming systems 
on wide range of tools 


ELECTRONICS portion of the esti- 
mated $2-billion that manufac- 
turers will spend in the next 18 
months for new machine tools will 
be the largest ever and is expected 
with the more 
automatic production. 

A survey by American Machinist 
comparing 1947 and 1955 machine 
tools indicates that the use of elec- 
trical and electronic equipment has 
two-thirds in 


to grow trend to 


increased by about 


the eight-year period. 


> Automobiles——In the auto indus- 
try, where all major manufacturers 
are building or operating highly 
engine building Imes, 
for electronic 
doubled. In the 
recently completed $22-million 
Packard plant, the entire 
operation is under the control of 


automatic 
the 
equipment 


amount spent 


has 
engine 


14 separate electronic systems. 


> Computers 
operations under control of analog 
or digital computers are now being 
for boring ma- 
millers, punch 
presses and gear shapers. These 
their instructions 
from punch cards, tape (both mag- 


Complete machining 


supplied lathes, 


chines, grinders, 


units receive 


from 
dial settings made by an operator 


netic and punched paper) or 


> Costs 
computer 


Although addition of 
control adds a sizable 
amount to the price tag on a ma- 
chine tool, the saving in machining 
time make up for it. In 
(Continued on page 26 
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Performanceis[OPS! 


When you buy communications receivers, you buy performance above 
all else. And, performance is what you get when you buy the NEW 
PRO-310. It’s the receiver designed with performance in mind. And, 
the PRO-310 outperforms all other receivers in its class. Here’s why 

















&§ Took 3 years engineering and design time to develop, in- 
cluding 1% years to iron out the ‘bugs’. 

v Hammarlund has the receiver know-how gained by making 
thousands of sets for gov't. service. 


® These features: 
Frequency readings to 1 part in 5000 
Continuously calibrated bandspread over the entire range 
Exceptional stability 
High Image Rejection—on all 6 bands 
Sectionalized construction 
Etched and plated circuits in the RF section 
Many others 


The “‘Heart’’ of the Pro-310 


Newly developed front-end 
with three tuned circuits but 
only one RF tube amplifier 
provides remarkable sele« 
tivity and ultra-high signal- 
to-noise-ratio 


Check on the NEW PRO-310—it’s made to order for your ‘“‘tough-spot’ 
service. Write for specs and other details to The Hammarlund 
Manufacturing Co., Inc., 460 West 34th Street, New York 1, N. Y 
Ask for Bulletin E-10. 


W HAMMARLUND 
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INDUSTRY ds PORT Continued 


instance, machining time on jet 
engine parts was reduced from 56 


hours to less than four minutes. 


Financial Roundup 


More first half profit reports 
show the industry's healthy 
business volume 


ALTHOUGH net 
six months of this year for individ 
ual companies in the 
field wide variation, 
they have left no doubt as to the 
overall well-being of the industry 
This can be seen in the following 
profit reports of 11 firms in the field 
for the fiscal periods indicated: 


profits in the first 


electronics 


have shown 


Company 1955 Net Profit 1054 


Barry Controls 6m $180,515 
Clary Corp. 6m 179.63 (lo 


$168,926 
8) 40,638 
20,687 


5,177,449 


Coleman tng. 12m 2,290 
CRS 6m ‘ 24,002 
Mastman Kodal 

6m (6,565,089 18,134,192 
1 A. bedine 459,603 
Lear 6m 876,366 1,397,5 
vational (Cash Mes 

him ‘ 4.608 »,627,065 
Texas Inet. 6m 196,010 591,596 
Topp Industries 12m 130,274 71,885 
United-Carr 6m 1,903,686 1,068,754 


> Securities ——Philco sold $15 mil 
lion of 26-year 3.5-percent sinking 
fund notes to John Hancock Mutual 
Life will be 
added to working capital and will 
be used to finance expanded busi 


Insurance. Proceeds 


ness volume planned in the ad 
vanced electronic and appliance 
fields, 


il-Tronics offered 100,000 shares 
of common stock, par 5 cents, at 
2.75 per share, 
to be used to increase working capi 
tal and reduce accounts payable. 

Tel-Instrument 
fered 


Net proceeds are 


Electronics of 


199,999 shares of common 
stock, par 10 cents, at 1.50 per 
share, Net proceeds are to be used 


to purchase stock or assets of 
Roebrink, Labscope and Therica 
Equipment; for a research program 
and for acquisition of inventory 
and working capital, 

Precision Radiation Instruments 
offered 225,000 shares of common 
stock, par 50 cents, at $5 per share, 
Proceeds will be used for acquisi- 
tion of property, equipment and for 
working capital. 
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FUTURE MEETINGS 


Oct. 3-5: National Electronics 
Conference, Hotel Sherman, 
Chicago, Il. 


Oct. 3-7: AIEE Fall General 


Meeting, Morrison Hotel, 
Chicago, Ill. 
Oct. 8-7: 78th Convention of 


SMPTE, Lake Placid Club, 
Essex County, New York. 


Oct. 10-12: AMA Conference on 
Automatic Production, Hotel 
Roosevelt, New York, N. Y. 


Oct. 12-15: 1955 Convention of 


the Audio Engineering So- 
ciety concurrent with the 
Audio Fair, Hotel New 


Yorker, New York, N. Y. 


Oct. 17-19: RETMA Radio Fall 
Meeting, Hotel Syracuse, 
Syracuse, N. Y. 


Ocr. 20-22: Eighth Annual 
Gaseous Electronics Confer- 
ence, GE Research Lab., The 
Knolls, Schenectady, N. Y. 


Oct, 24-25: First Annual Tech- 


nical Meeting, IRE Profes- 
sional Group On _ Electron 
Devices, Shoreham Hotel, 


Washington, D. C. 


Oct, 25-27: International Con- 
ference on Electronic Digital 
Computers and Information 
Processing, Darmstadt, Ger- 
many. 


Ocr, 26-28: Fourth Annual Con- 
ference, Atomic Energy In 
Industry, NICB, Waldorf- 
1 Hotel, New York, 


Oct, 28-29: 1955 Symposium of 
Philadelphia ISA, Penn Sher- 
wood Hotel, Philadelphia, Pa. 


Oct. 31-Nov. 1: 1955 East Coast 


Industry Shorts 


that is 90 


in diameter 


> Mini-Resistron tube 
mm long and 15 mm 
is used in a hand-size miniature 
tv camera introduced by Grundig 
at the German Radio Exhibition 


> Conduction-type radiation coun 
ter small enough for use in the 
body of a living animal or person 
has been designed and develope: 
by Battelle Institute for the Army 
Chemical Corps. 


Conference on Aeronautical 
and Navigational Electronics, 
IRE, Lord Baltimore Hotel, 
Baltimore, Md. 


Oct. 31-Nov. 1: International 
conference on scientific basis 
of applied solar energy, Uni- 
versity of Arizona, Tucson. 


Nov. 1-5: World Symposium On 
Applied Solar Energy spon- 
sored by AASE, Stanford 
Research Institute and Uni- 
eo ga of Arizona, Phoenix, 

riz. 


Nov. 3-4: Eighth Annual Elec- 


tronics Conference, Kansas 
City IRE, Town House, 
Kansas City, Kan. 

Nov. 7-9: IRE, AIEE, ACM 


Eastern Joir.t Computer Con- 
ference, Hotel Statler, Bos- 
ton, Mass. 


Nov. 14-15: IRE symposium on 
Communication by Seatter 
Techniques, Lisner Hall of 
George Washington Uni- 
versity, Washington, D. C. 

Nov, 14-16: IRE, AIEE, ISA 

Electrical Technology in Biol- 

ogy & Medicine, Shoreham 
otel, Washington, D. C. 


Nov. 15-17: Second Interna- 
tional Automation Exposition, 
Navy Pier, Chicago, Ill. 


Nov. 21-22: IRE Aeronautical 
Communications symposium, 
Hotel Utica, Utica, N. Y. 


Nov. 28-30: IRE Instrument 
Conference & Exhibit, Hotel 
Biltmore, Atlanta, Georgia. 


Dec. 12-16: Nuclear Engineer- 
ing and Science Congress, co- 
ordinated by Engineers Joint 
Council, Cleveland, Ohio. 


> Total power supplied in the U. 8. 
the 
batteries is approximately 2 mil- 


from annual production of 
lion watts, according to FE. G. Linder 
of RCA. 

> More antenna is 
used in about 75 percent of tv set 


than one tv 


installations in Caracas, Venezuela, 
according to Channel Master. 


Serv- 
now in- 


Radio 
FCC 
cludes building construction, min- 


P Special Industrial 
ice liberalized by 


ing, Oil, gas and ice deliveries. 


October, 1955 


ELECTRONICS 













Re ae 


RADALIGNER 


The Radaligner is a two-band sweeping oscillator 
designed to be used with a standard oscilloscope 
to determine frequency response of circuits from 
10 to 170 mc. For frequency identifcation, the 
Radaligner includes eight narrow, customer- 
specified, crystal-controlled markers and a 
single variable marker covering both sweeping 
oscillator ranges. Center frequencies of sweep 
ranges also set to customer's requirements. 


Wide Band Sweeps for 


Radar IF Amplifiers 


KAY Kada- Sweep 


Aligning 





KAY 
Radaligner 


SPECIFICATIONS 


Sweep: Regular sawtooth, adjustable around or synchronized with 
60 cps power line. 
Frequency Range: Center frequencies may be selected at any two 


points in the 15 to 80 mc band. Wide eenee 


Band Band 
Sweep Width: Center Frequency below 30 mcs: +5 mes +0.5 mcs 


Center Frequency above 30 mcs: +10 mcs +1.5 mes 


Amplitude Modulation While Sweeping: Less than 0.05 db/me. 
RF Output Voltage: 250 millivolts into 70 ohms. 


RF Output Control: Switched attenuators: 20 db, 10 db and 3 db. 
Continuous attenuator: approximately 6 db. 

Markers: Fixed: Eight, narrow pulse-type, crystal-controlled mark- 
ers, positioned at customer’s option. Available singly or 
in any combination through individual switches. 
Variable: Frequency continuously variable throughout se 
lected sweep ranges. Frequency calibration accurate to 
within 0.5%. 

Marker Output Voltage: Positive pulse, approximately 10 volts 
peak. 

Marker Output Control: Continuously variable, zero to maximum. 


Power Requirements: 105 to 125 volts, 50-60 cps, approx. 110 
watts. 


Price: $795.00 (rack-mounted), f.o.b. plant. Cabinet $35.00 extra. 


Center Frequencies: 30 and 60 megacycles RF Output Voltage: 250 millivolts acro 70 
may be added to special order ohms 
i d mes oO ’ 
Sweep ee ' Sa yp th ; a 3 RF Output Control: Switched Attenuator: 20 
"v von , db, 20 db, 10 db. Continuous Attenuator 
Sweep electron linear sawtooth covers approximately 5:1 ratio 
gna! is brought out to terminals 
connection to oscilloscope horizontal Marker Output Voltage Positive pulse 
A combined sweeping oscillator and crystal Sweep repetition rate is ad approx. 10 V peak 
ustable around and may be synchronized 
marker generator, the Rada Sweep is ons to the cps line Marker Output Control: Continuously vari 
| Cc 
especially for rapid alignment of radar | Markers: Up to 9 crystal positioned pulse able, O to maximum 
amplifiers. Used with an oscilloscope, it will type marks fed directly to scope vertical 


display response curves of IF amplifiers and 
mark up to nine frequencies to allow precise 
adjustment of response 


individual on-off control of each mark 


Power Supply: 105 to 125 volts, 50 to 60 


Four supplied standard at 25 cps. Power input approximately 100 watts 


and 65 mcs. Others located as Circuit electronically requiated 
pecified by purchaser. The standard marks 
may be replaced with others as specified 


Price: $395.00 f.o.b. plant with standard 
marks. Any standard mark may be re 


Amplitude Modulation While Sweeping: Less placed with a special frequency-—-$10.00 


For complete information write: 





KAY ELECTRIC COMPANY 


than .05 db/me each. Additional marks at $20.00 each 
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This Twinplex communication system makes possible a 
2-channel radio circuit whereby 2 non-synchronous or syn- 
chronous telegraph transmissions modulate a single radio 
carrier wave by causing the carrier to assume one of four 
specific frequencies with 400 cps separations. 


The transmitting equipment consists of the Twinplex Com- 
biner Type 177 Model 1 and an RF Frequency Shift Keyer 
such as the Northern Radio Type 105 Model 4. The Com- 
biner converts the four possible conditions of two tele- 
graph signals (M1-M2, M1-S2, S1-M2, $1-S2) respectively 
into one of four voltages related in a 0-1-2-3 manner. 
The Combiner output voltage modulates the FS Keyer, 


The receiving equipment consists of the Twinplex Con- 
verter Type 178 Model | and a single o: diversity receiver 





Oe Te hal el 
eT le md me aE TiLl:] 
tale Male ts 
and receiving facilities— 
with performance compar- 
able to the existing single 
channel system 


such as the Northern Radio Type 110 Dual Diversity Re- 
ceiving System. The Converter demodulates and separates 
the four audio tones from the radio receiver(s) into two 
channels each carrying the originally transmitted intelli- 
gence. The Twinplex Converter replaces the standard FS 
Converter for this purpose. 


The two telegraph channels provide the same operational 
flexibility as that of two separate single channel FS sys- 
tems. One can, for example, simultaneously use channel 
#1 on 60 wpm teletype and channel #2 on high-speed 
Morse or Time Division Multiplex. It further permits the 
reception of channel #1 signals on all standard FS con- 
verters (tunable to 400 cps shift) without need for a Twin- 
plex Converter: this is valuable for ‘Forked Circuit Op- 
eration’ where the intelligence of channel #1 is intended 
for pick-up by other receiving stations which are not 
equipped for Twinplex Reception in addition to the main 
receiving stations which are so equipped. Reception of 
channel #2 (or of both channels) requires the receiving 
end to be equipped with a Twinplex Converter. 


ant ve a 


Write * Frequency Shift Keyers ea aL * Radio Multiplex 
Py a * Master Oscillators Pet Try Tet ary 


Tete 


* Diversity Receivers a ee * Tone Filters 


: * Frequency Shift ella) ee i a 
a er tir) 


* Monitors ee a 


f 4 M ms ee " Nn A , 4 — a ¥ 
Norre's FU RADIO COMPANY, Te 
147 WEST 22nd ST., NEW YORK 11, NEW YORK 


Pace-Sette 





Q.aity Communication Equipment 


IN CANADA: Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, Ottawa, Ontario 
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J IMMEDIATE DELIVERY 
ona new TUBELESS! 


MAGNETIC AMPLIFIER 


eat) 
VOLTAGE REGULATOR 


MODEL MLR - 1000 


1KVA 


ve NO TUBES TO REPLACE 
NO MOVING PARTS 
NO VIBRATING CONTACTS 
REGULATES RMS VALUE 
IDEAL FOR UNATTENDED INSTALLATIONS 


Specifications... 


« Input Voltage Range: 95 to 135 v « Power Factor Range: 0.5 lagging to 0.9 


Getaeah ‘Velie Veaiidiad 18 elie eaemng 


be adjusted from 110 to 120 volts 
Response Time: 0.2 sec 


Out t Current: 8.5 amperes 
ed —_" Maximum Load: 1.0 KVA 


r * Regulation Accuracy 0.25% for « 
r PROMPT REPLY ire the - 
“ eainhinandiaen ik Can aa Ambient Temperature Range 


olliect or phor e our Up to 45 Cc 


off e Frequency Range: 60 cycles 10% 


Dimensions: 19%," wide x 11" high « 
« Wave Form Distortion: 3% maximyu 1%," deep (cabinet) 


19° wide x 10%,” high x 11%," deep 


(rack panel) 
Mounting: Cabinet or 19” Rack Panel 
Finish: Gray Hammertone 
nse Weight: 85 Ibs 
Dallas 
Denver 


San Fre 


Syracuse 2 ? Write for Bulletin MLR 1000 


Pittsbuy 


wove wows UE G0 aa toned 


345 KANSAS ST. EL SEGUNDO, CALIF. PHONE: OREGON 8-7215 
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ee Pioneers 

we in the Design 

2” Construction, and Operation 
yok of lonospheric and Tropospheric 


Long-Distance “FORWARD SCATTER” 
Communication Systems 





>» Research and Development 


Page 
communications p Systems Design 


e * : 
> Installation and Testing 
engineers, 
inc. >» Operation and Training 
Washington, D.C....... Seattle...... Juneauv...... Oxford, England 


Openings for Qualified Engineers 
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SOLVING TOMORROW'S PROBLEMS 
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Easiest way yet to tell 
where you are 


Flying military aircraft over unfamiliar skyways is com 
plicated enough without wondering where you are. Easi 
est answer yet is new radar beacon that automatically 
tells its range, bearing and identity to Air Force planes 

This beacon is built around Klystron tubes especially 
designed for this application by Webster-Chicago’s Gov 
ernment Division another example of how Webster 
Chicago serves the Services — by helping solve tomorrow’ 
problems today 


Our engineers and facilities are at your call 


. from an idea to a prototype 


from a prototype to production 


WEBSTER- CHICAGO 


overnment Division * 816 N. Kedzie, Chicago 51, Illino 
Moker of Webcor products since 1914 








*BH Non-Fraying Fiberglas Sleeving 


are made by an exclusive Bentley 
Harris process U.S Pat Nos 
494540 2647 296 and 647288 
Fibergla is Reg IM of Owens 

Corning Piberglas Corp 
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unequalled 


moisture resistance 





BH Vinyl-Sil 8000 has no capillary attraction to water. The 
heat-treated Fiberglas braid supporting the stabilized vinyl coat 
ing is pre-treated with a silicone sizing for water repe llency 
keeps it as dry as the Sahara at high noon 


In product assembly, proper varnish impregnation ts difficult 
with a sleeving containing moisture, During operation, entrapped 
moisture will impair the insulation resistance of the sleeving. 
The presence of moisture will produce corrosive effects when 
coating breakdown is brought about by excessive overheating 
But not when your products are protected by BH Vinyl-Sil 8000 
it has unequalled moisture resistance 

And, there are these additional features minimum guaranteed 
dielectric breakdown of 8000 volts; high resistance to heat 
aging, flow, oils, chemicals, abrasion and cut-thru; excellent low 
temperature flexibility 

All this positive protection | available at a cost no greater: 
than that for less modern sleevings. Then, add this saving 
BH Vinyl-Sil 8000 can be used for many varied insulation 
applications helps keep sleeving inventories low. 


There's only one way to know what BH Vinyl-Sil 8000 can do 


for you try it. Send for a sample split it and dip the end 
in an inkwell, You'll see that there is no capillary attraction to 


moisture then make the same test with your present sleeving. 
Samples and data are yours for the asking write today. 
BENTLEY, HARRIS MANUFACTURING Co 1310 Barclay St 
CONSHOHOCKEN PA, Tel ph n ( nshohocken 6-0644 


BENTLEY, 


pvebee 
or Yin 


U 
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the rheostat 
that wears 
many hats 
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WARD LEONARD 
rae ELECTRIC COMPANY  ancosns eucavs 
MOUNT VERNON, NEW YORK Rule ryincered: Coittols Since (892 


I\ 
@ 


CHeOmastea 


s. 





ARMATURE-FRAME — has semi “knife-edge”’ CONTACT FINGERS — alloy leaf-spring type 
construction with good flux path; resists wear ; especially manufactured to Ward Leonard’s 


and guarantees fast, trouble-free operation. own rigid specifications gives millions of 
trouble-free operations. 


SPECIFICATIONS 


Type: Bulletin 110 Multipole Midget 
COIL — vacuum impregnation be No. of Poles: 3 max., Double Throw 
and end sealing of relay coils , Contact Ratings: 10 amps., 115 volts, A.C. max. 
plus a special corrosion-resist- . Standard Coils: up to 115 volts, A.C. or D.C. 
ant finish guards coils against * Dimensions: 2-Pole, 1%" x 3 x 1%" high 
3-Pole, 25," x 33/4’ x 1%" high 


salt spray, high humidity, fun- ; 
Seen ; Mounting: Adaptable to plug-in mounting 


gus and corrosive fumes. 


Here’s why you get long life from Ward Leonard relays 


¢ When applied properly and given normal care, 


Bulletin 110 relays, shown above, have a life expectancy 
of several million operations. Such exceptionally long life, 
typical of Ward Leonard's relay line, is made possible by: 
1. Good mechanical design. 2. Quality-controlled manu- 
facturing methods and materials. 3. Ample “safety-fac- 
tor” electrically and mechanically. 

Whether your product is a complex electronic instru- 
ment or a simple household gadget, our engineers will be 
glad to help you select the dependable electrical controls 
you need. Write Ward Leonard Electric Co., 350 South 
St., Mount Vernon, New York. 


SHOWN AT RIGHT are typical Ward Leonard relays designed 
to meet your specific requirements in dimensions, methods 
of mounting, circuit connections, contact materials, coils 
and other features. 












© Bandwidth 
over 50 cps. 


* Velocity 
1500 v /sec. 


© Plug-in turrets for 
function generation 


Ul * Six gang multiplying potentiometers. Accuracy equivalent to 0.1% 
QW sunoinc-siock CONSTRUCTION linearity potentiometers (over-all multiplying accuracy 0.2% including 
Permits assembly of computer elements in mechanical non-linearities). Two gangs tapped for function generation. 
any desired combination to do particular 


job or expand existing installation *% Two front panei piug-in turrets for padding or feeding voltages into 


the tapped pots for function generation, Turrets may be stored for 
Vow CONVENIENT PATCHBAY future use. 


Available in units of 1632, 3264 or 4896 % High Speed — Velocity 1500 v/sec. 
| . 
al *% Long Lite — Carbon film potentiometer gives exceptionally long life even 
> at high velocities. 

Vow POWERFUL AMPLIFIERS % Superior Frequency Response: 
Noise less than 3 mv rms in cabinet. Phase Maximum amplitude rise 1.4 @ 40 cps. 
shift 0.075° @ 100 cps. in cabinet. Band- Bandwidth over 50 cps. 
width over 10 KC in cabinet. Dynamic error less than 0.5% of input @ 2 cps.! 

Yew HIGH SPEED RESOLVERS Phase shift less than 0.3° @ 3 cps.! 

° Vastly improved dynamic performance .. . *% Exceptional iow speed pertormance too — Typical tracking error 

35-cycle bandwidth less than 0.05 volts maximum for ramp input as low as 0.01 v/sec 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
201 East 91st St., New York 28, N. Y. 


REAC Precision Precision servo 
Analog Floated RESOLVERS and MECHANICAL 
Computers GYrRos PHASE SHIFTERS PAaTS 


, 


sryss 
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AIRCRAFT LOAD METER 
Range: 50 MV, Arbitrary scale in LOAD. 
Used in conjunction with external shunt to 
measure load on DC aircraft systems. 
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AIRCRAFT VOLTMETER 
Range: 150 VAC 
Supplied in 400 cycle, 350-1000 

cycle, 800-1400 cycle frequencies. 


a 


ee 


a 
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INSAVIATION 
THERE’S NO INSTRUMENT PROBLEM 
TOO GREAT.FOR 


DUAL VOLT-AMMETER 


Ranges: 15-33 volts—0-150, 0-300, 0-450 am- es 
peres, This meter is produced exclusively by = 
Roller-Smith. 


Aviation today relies on Roller-Smith to supply high 


quality precision aircraft instruments. Drawing on a 
background of nearly fifty years of engineering and 
manufacturing experience, Roller-Smith instrument- 


makers are able to offer a complete line of instru- 


(\ De j i r n ; aciTt ments, designed to meet exacting specifications. 
— Vi Thiums nb: U0 If you have a specific problem in instrument research 
- © SE Pe Be cl a or development, take advantage of Roller-Smith’s 
1095 WEST MARKET STREET ap BETHLEHEM, PENNSYLVANIA years of experience and know-how . . . consult our 
Precision Prodeats Since 1900 engineering staff for the answer. 
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Your -hp- 524B is the world’s premier electronic counter— 


standard of the industry. Today, the usefulness of this out- 


standing instrument is extended—vastly—by one simple 
new instrument from the Hewlett-Packard laboratory. 


NOW YOU CAN HAVE... 





FREQUENCY MEASUREMENT 
O TO 12 KMC> 





7 a ~ “= S 


r LOT be B 





You need just these two basic instruments” 
-hp- 524B ELECTRONIC COUNTER 
NEW -hp- 540A TRANSFER OSCILLATOR 





With the perfection of the versatile hp- 540A Transfer 
Oscillator, Hewlett-Packard has made possible—for the first 
time-—convement high accuracy frequency measurements far 
into the microwave region 


Measurements can now be made with electronic counter 
uccuracy to 12 KMC-—with a new system composed of the 
524B counter, the new 540A, and the 524B's appropriate 
plug-in Frequency Converter, -hp- 525B. 


rhe heart of the system is the precision hp- 524B Elec- 


i l 
/ 1 ! 
GENERAL 
Frequency Range: 10 MC to 5,000 MC. (10 MC to 12,000 MC 
or higher with external detector such as -/p- 440A.) 
Input Signal: CW, FM, AM or pulse 
input Signal Level: 50 MV to 5 v peak across 50 ohms 
Accuracy: CW: Approx. 1/1,000,000 or better 
OSCILLATOR 
Fundamental Frequency Range: 100 MC to 220 MC 
Harmonic Frequency Range: Above 12,000 M¢ 


Stability: Less than 0.002% change per minute after 30 minute 


warmup 


SPECIFICATIONS 
-hp- 540A Transfer Oscillator 


tronic Counter in terms Ol capability accuracy, conven 
ience and quality, the world’s premier counter and standard 
of the electronic industry. Together with its unique plug in 
frequency converters, \ ideo amplific rs and time interval units 
this versatile instrument will measure frequency from 10 cp 
to 220 MC, interval from 1 ;sec to 100 days and period 
from 0 cps to 10 KC 


The development of the new -/p- 540A Transfer Oscil 
lator permits the 524B, together with its converter, to measure 


*Oscillosynchroscope ree ed f ' Ext let 


W40A) 1 if i K M¢ 


I t 
i 
Dial: Six inch dia., calibrated in 1 MC increments. A 
Output: Approx. 2 v into 50 ohm 
ATTENUATOR 
Range: Approximately ) db to 80 dl 
Input Impedance: 5°) 0! SWR: 1 KMC; 3 max. at 
5 KMC¢ 
AMPLIFIER 
Gain: Variable, 40 db may 
Bandwidth: Variable. High Frequency lb point adjustable 1 
KC to 2 MC. Low Frequency: 3 db point switched from 100 
cycles to below 10 KC. Adjustable to above 400 K¢ 
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Measure pulsed, FM, CW, AM 
or noisy signals 
LU aie mL mete Lhe 


microwave frequencies with precision hitherto associated 
with lower frequencies. These instruments now make possible 
fast and hi igh’) accurate determination of frequency in CW 
and AM signals. They determine center frequency and devi 
ation range in signals having appreciable FM or noise. With 
an oscillosynchroscop aa make highly accurate measure 
ment of carrier frequency in pulsed signals 

Basically b- S40A 1s a stable, 100 to 220 MC oscillator 
KMC for comparison with the 
unknown, The comparison device is a diode mixer, ampli 
fier and built-in oscilloscope. (See Figure 1) 


generating harmonics to 


Figure |. Block diagram, -hp- 540A with 524B, 525B and oscillosynchro 
scope for frequency measurement 


pe Esra 


=) Fe 





In operation n proximate frequency of signal 
to be m ired 1s vn), t i0A oscillator ts tuned 
5 | its with the unknown. The 

multiplying factor ioted The transfer oscillator fre 
quency 1s measured rectly on the 524B counter. This 524B 
re iding, times the mul ying factor, gives the frequency 


1 
of the unknown 


When the freq to | ieasured is totally unknown 
convenient ft hod ploying two or more harmonics can 


lt lying factor 


Output:! voll pea 
OSCILLOSCOPE (SELF- CONTAINED) 

Frequency Range: 

Vertical Deflection Sensitivity: 

Horizontal Sweep: |: 
MISCELLANEOUS 

Connectors: [| 

Size: (al tM 

Rack M 
Power Supply: 


In measuring Carrier frequency ol pulsed power, an e¢xX 
ternal oscillosynchroscope is used to display the detected 
pulse. Zero beat appears as horizontal lines across the puls 
when the oscillator ts tuned to an exact sub-multiple 


In working with noisy or AM signals, the -Ap- S40A de 
livers a CW signal to the counter while th comparison cit 
cuits are narrowed so that accurate indication of zero beat 
may be obtained. | 


In signals with appree table FM, the 540A‘s built-in oscillo 
scope presents a characteristic pattern delineating upp 
and lower frequency deviation limits. If FM deviation 1 
uniform, center frequency will also be determined, When 
used with the new -/p- 5OOB Frequency Meter, the 540A 
will permit indication of exact FM deviation. | 


ACCURACY 


Accuracy of the system 1s ap proximately 1 /1.000.000 or bet 
ter on clean CW signals, On pulsed signals, the accuracy of 
measurement depends on the frequency of the carrier and 
the length of the pulse ypu al accuracy is approximately 
2/1,000,000. On signals where high amounts of noise o1 
intense AM is present the transfer oscillator system often 
provides the only means of making accurate measurement 
The accuracy of the system in general is better than 10 time 
that of the be st microwave wavemeters 


UNIQUE QUALITY FEATURES 


Each of the circuit elements of the 1OA Transter Oscil 
lator (see Figure 1) may be used separately by shifting patch 
ords on the instrument panel. Tuning controls are tripl 
including a coarse and fine mechanical control and an ele 
tric vernier. Vernier range is approximately +125 part 
AS both pain 
ind bandwidth control. Horizonal input to the oscilloscope 
60 cps, with phase control. Input 


per million. The instrument's video amplifier 


ittenuation 1s variable 
from 20 to 80 db to adjust signal for optimum mixing lev 
For safes 


I 
Np) (D 
i 
Auxiliary Equipment: -/). 52416 Llectronu 
bp- * oie Meecenaned 
hp- 440A Detect 
Price: -/p- SAOA Transfer Oscillator, $615. 


Data subject to change without n Py 


HEWLETT-PACKARD COMPANY 


3334A PAGE MILL ROAD « PALO ALTO, CALIFORNIA, U.S. A 
Cable “HEWPACK" + TELEPHONE: DAVENPORT 5-445) 


Field representatives in all principal areas 


highest quality, complete coverage 
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Vacuum-melted alloys 





give superior electrical properties... 


HERE ARE SOME EXAMPLES... The reason lies in the process itself. Undesirable 
interstitial elements such as oxygen, nitrogen and 
Vacuum-melted cathode nickel alloys, iron and carbon are literally sucked from the molten metal 
metal-glass-seal alloys are held to extremely by the high vacuum that’s used. The result is 
close standards of purity, composition and uni- high-purity, gas-free alloys of closely controllable 
formity. Secondary emissions and outgassing composition ... alloys that may far outperform 
are minimized — shelf life increased — for conventional air-melted metals 
vacuum tubes of many kinds. Vacuum Metals Corporation, with its newly 
expanded facilities, can now deliver a wide range 
Vacuum-melted copper shows marked increase of vacuum-melted alloys for electrical and elec- 
in purity, soundness and conductivity. tronic uses. But can these superior materials im- 


prove your products? Let our engineers help you 
decide. Write us, giving full details of the applica- 
ability, both initial and saturation — with tion in which you are interested, Vacuum Metals 
stronger directional properties. Corporation, P.O. Box 977, Syracuse 1, N. Y 


Soft magnetic alloys achieve improved perme- 


VACUUM METALS CORPORATION 


Jointly owned by Crucible Stee! Company of America and National Research Corporation 
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NEW— 


MICRO POWER METER 
DC to 11,000 me 


© simplified operation 
© only one probe 
© linear and dbm scale 


© self-calibrating 


Reads from DC to 11,000 me 
with three power 

ranges: Full scale 

readings: 1 mw (0 dbm), 

1¢ mw (+10 dbm), and 

100 mw (+20 dbm) 


the entire frequency range DC to 11,000 mc, Polarad’s Micro Power 
itilizes only one power probe, supplied as an integral part of the 
rument. This unique power probe will sustain severe overloads without 


t 


e it does not contain hot wire barretters or other delicate 


trument reduces microwave power readings to 
yw frequency measurements. It is a true rms milli 
urately measuring CW and pulse power, in milliwatts 


> changes 


the Polarad Model P-2 is outstanding as a 
available for power measurements at all 
The P-2 can be completely calibrated from its 


SPECIFICATIONS 


Le than 1.4:1 
from 0 to 
5000 me 
ss than 2:1 
from 5000 to 
11,000 mc 
1.0 db 

en plug 


* 10%, Pe ee eS) 
ps 


axial * Weight THE COUNTRY 


Price: $360 Se 


REPRESENTATI tianta + Baltimore + 8 n + Buffalo + Chicago + Dayton + Englewood + Fort Worth 


Philadeiphia + San Frar * Syracuse «+ Washington,0.C. « estbury + Winston-Salem + Canada, Arnprior, TorontoExport: Rocke 
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NOW PHELPS DODGE SODEREZE* 
SUITABLE FOR ALL 


* 


add Pei 
ITIL TTT Lh ahal 


Magnified connection shows direct soldering Fi 
: 
i 


without stripping. 


Solenoid coil Transformer coil 


Fieit for lasting Jualily—from fine to Markéc/ 
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GIVES HIGH “Q”... 
CLASS “A” APPLICATIONS | 


oie New materials assure high “Q”". 


* All essential properties equa! or superior 
to existing film wires. 


* Positive uniform soidering. No stripping 
or cleaning necessary. 


Phelps Dodge Sodereze represents a new advance 
in ready-to-solder magnet wire. It’s a typical Phelps 
Dodge development designed to keep pace with in- 
dustry’s growing need for wires that handle easily, 
reduce over-all cost and satisfy a variety of operat- 


ing conditions. 


Phelps Dodge Sodereze offers a unique combination 
of improved chemical and mechanical properties 
with the advantage of high ‘‘Q’’. The versatility of 
Phelps Dodge Sodereze not only permits its use 
wherever solderable wires have been proven prac- 
tical but suggests new applications, particularly in 


the finer sizes, to replace conventional wires. 


Any time magnet wire is your problem, consult Phelps 


Dodge for the quickest, easiest answer! 
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How to make a Magnetic Core 


that’s really small? Use PERMENDUR! 


“M3 
ggittlt aarinitt 





Write for 


your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains valu- 
able data on all Allegheny Ludlum 
———— materials, silicon steels 


and special electrical alloys. Ilus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request 


ADDRESS DEPT. E-70 
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When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores atan absolute minimum, that's 
the place to use Permendur. With 
it you can push the flux density up 
to 20 kilogausses, and practically 
eliminate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications, too. We maintain 
proper annealing facilities for this 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 


Want more information? Use post card on last page 


alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high-permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 
® 
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Setting the first 4-minute mile record or making the 
first miniaturized capacitors are feats that only leaders 
can accomplish. Cornell-Dubilier’s miniaturized 
capacitor is only one of hundreds of new capacitor 
developments that we have contributed in our 
record-making history. 


Cc-D...45 YEARS OF FAMOUS FIRSTS 


lypical of these “f 
here ... proof that 
ir needs can t 


Electric Corp., Dept.t 


) CorNeLL-DuBiLiéR CAPACITORS 


» PLANTS In © PLAINrie 4.4 MEW BEOFOROD, WORCESTER AND CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, &. I. 


pimoranar 5. IMO.s BAMFORD AND FUGUAT BFPRINGE, Ge G-p BSUSTIGIARY. BADIART CORP, CLEVEL AHO, OnIO 
THER ARE MORE ©-D CAPACIT ‘ AY THAN AWN 
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Operator checks pyrometer control of a standard Stokes dual-retort high-vacuum furnace 


THE COMPLETE LINE OF STOKES 


Stokes manufactures a complete line 
of vacuum pumping equipment. This 
includes mechanical vacuum pumps, 
diffusion and booster pumps, vacuum 
valves and gages, and complete 
vacuum instrumentation. In engi- 
neered high vacuum equipment, 
Stokes builds vacuum metallizers, 
vacuum furnaces and other vacuum 
processing equipment. 


Stokes has for many years been 
active in vacuum research. Vacuum 
experience among our engineers 
covers the range from laboratory 
equipment to some of the largest 
vacuum equipment in service. This 
experience is available to help solve 
your vacuum problems. 


STOKES MECHANICAL 
VACUUM PUMPS 


For vacuum processing systems and 
for maintaining low forepressures 
in high-vacuum systems, the Stokes 
Microvac pump provides efficient, 
economical operation. Designed 
with fully automatic lubrication 
and a long-lasting exhaust valve 
assembly, every Microvac pump is 
assured of smooth, trouble-free 
operation. Six sizes give capaci 


ties from 15 to 500 cfm. Send for 


catalog listed at right. 











for the Electronics Industry 


You can now buy specially designed Stokes vacuum furnaces for 
all phases of heat treating and outgassing. They are compact .. . 
give maximum capacity for minimum floor area. Sequence-operated 
grouped controls permit even unskilled personnel to handle 
furnace operations. 


The basic problems of vacuum design and engineering have been a 
Stokes specialty for many years. Stokes vacuum furnaces for com- 
mercial production have proved their efficiency and earned the 
respect of manufacturers in numerous fields of technology. Stokes 
is the leading supplier of vacuum furnaces for industry. 


The new Stokes Ring-Jet pumps described below are incorporated in 
Stokes vacuum systems to assure pumping cycles of maximum speed. 


Stokes vacuum furnaces of numerous basic types are made in sizes 
and with modifications to fit users’ requirements. 


If you are interested in heat treating, degassing or melting of 
metals, you’ll want to know more about Stokes high-vacuum 
furnaces. Write for your free copy of Stokes Catalog No. 790, 
“High-Vacuum Furnaces”. 


F. J. SroKES MACHINE COMPANY 
5503 Taspor Roap 
PHILADELPHIA 20, PA. 


VACUUM EQUIPMENT 


i STOKES VACUUM VALVES 
STOKES RING-JET DIFFUSION | To control vacuum safely and surely, Stokes 
AND BOOSTER PUMPS : vacuum valves are available in 4, 6, 10 and 


The new Stokes Ring-Jet Pumps em- 


more than 100% above any other 
diffusion pump for a given heat 
input. Ring-Jet Diffusion Pumps are 
available in sizes of 4, 6, 10, 14 
and 16 inches; Booster Pumps in 
sizes of 4, 6, 10 and 16 inches. 


Send for information listed. 
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16-inch standard flange sizes 





Production vacuum furnaces now available 


SEND FOR 
TECHNICAL 
LITERATURE: 


Microvac Pumps—Catalog 750 


Diffusion and Booster Pump 
Specification sheets 
and performance curves 


The Story of the Ring-Jet Pump 


Complete Vacuum Processing 
Systems—Catalog 730 


How to Care for Your 
Vacuum Pump—Booklet 755 


Vacuum Impregnation — 
Catalog 760 


Vacuum Drying—Catalog 720 


Vacuum Furnaces — 
Catalog 790 

Vacuum Metallizing — 
Catalog 780 


Vacuum Calculator 
Slide Rule 


OS are 


body a new concept of the diffu- STOKES-McLEOD VACUUM GAGES 
sion principle. Size for size, they For measuring vacuums from fractions of a 
have pumping speeds of 10% to micron up to 50 mm, Stokes-McLeod gages are 


the standard of reference. Four sizes available 





OFFICES IN PRINCIPAL CITIES, REPRESENTATIVES THROUGHOUT THE WORLD 








Pin-point accuracy for medium high-power applications 


Centralab 
Series PA-230 
Rotary Power Switch 


7’¥2 amps.-110 v.a.c.— meets the 
requirements of transmitter, industria/ 
contro/ and balancing, laboratory testing, 
power-supply converter, and many 

other special applications 


Low frequency loss — Wiping contact assures long life 
You get low-loss operation at high frequencies and high voltages 


Excellent accuracy — ach contact and clip is aligned by 
hand. Contact pressure is individually adjusted. Exclusive 
floating, square-shaft construction prevents any “play” in rotation 





Available in @ number of switch 3 pole-2 to 5 positions, with stog Positive, non-stall rotation — Special index insures 


& configurations 2 to 17 multiple fingers at any minimum of 25,000 cycles of operation. Distinctive Centralab 


Charting ar ann.t v—T ’ ositior 
horting or non-shorting contact posse design permits operating with ball-bearing ease 
1 pole-17 positions, with stop Up to 20 sections per switch 
7 Sections are "AP Grade fe Tp . 4 
1 pole-18 positions, continuous 1 -5A Steat co fon teak Voltage Write today for Technical Bulletin EP-74 that gives 
rotatior ee an Me : 
£ pale piaitiads, suite oh breakdown, 3000 volts R.M.5. complete engineering data 
pole-8 positions, with stop betweer iticg ‘ 
*enseeeaeee##t#e#eee#ee#8e:. eeeeeeeweeeneeeeeeneeeeeeeeeneeeeeeeeeeeeneeeneeeeeeeeeeee @ 


More proof that ; NEW TH/sS mMonTH / 
Ws a to Becton: 


for electronic components, — 








Ist Prize 


~ ij | | 
it's a job for Centralab Ora ee Mim a 


Oe Mem lel | 
Sound good to you? Why not try for it? 


Simply answer this question in 50 words 
Centralab's 


more or less 
advanced engineering 


How can distributors be more 
continues to create 


helpful to you on your 


the ototypes 
eee, small-run requirements? 


of the components 

lad t A leading editor will pick the winner 
naustr 
y of this month's maior prize 

Mail your entry to us before 


37 » - j October 30 





~ 
; /, 
SWITCHES PACKAGE 
CAPACITORS ELECTRO 


cin 


en re ace 
| 1\\ \ Centralab WA pe epenee OF CLOME-UNION INC. 


j ' 914) E. Keefe Avenue ¢@ Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 





SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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A LOW-COST ADJUSTABLE TOROID 


@ precise, instant adjustment @ truly hermetic sealing 


m inductance variation of 10% @ temperature coefficients same as 


Be = fixed toroids 
m eliminates critical close tolerance 


cupecners M@ no increase in case diameter 
high Q 
= Ns m@ developed by Burnell, creators of 
Mi no external power supply the Rotoroid @ 


Write for Adjusteroid 
Technical Brochure C 





LET BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS 
Many types of Adjustoroids and Rotoroids 


; Teletype: Yonkers, N.Y. 3633 
now available from stock. 


BURNELL & CO., INC. 


45 Werburton Avenue 
Yonkers 2, New York 


Copyright potent applied for Pacific Division: 720 Mission $1., 5. Pasadena, Calf. 
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MWMiake 


LIGHT and COLOR 
Behave 


... to contract specifications 


Controlling light to your performance requirements is 
routine with Bausch & Lomb. Standard production 
includes hundreds of different optical elements to 
keep your product designs simple and your costs 
down. And B&L optical competence assures prompt, 
dependable execution of special orders for volume 
manufacture . . . from components to complete 
instruments and equipments. B&L may well prove 
the expediting factor in your present defense 


contract plans. Why not find out right now? 


WRITE, WIRE OR PHONE 


for complete information on B&L optical 
products. Bausch & Lomb Optical Co., 81246 
St. Paul St., Rochester 2, New York. 

Phone: LOcust 3000. 


BAUSCH 6 LOMB 


Want more information? Use post card on last page October, 1955 





ELECTRONICS 








SOMETHING NEW FROM VARIAN... 


HIG 
SIABILIT 


WITHOUT ELECTRONIC COMPONENTS 








VA-1281 
Stalo Cavity 
with VA-201 klystron 








VA-1282 
Stalo Cavity 
with X-26 klystron 


Now 


with Varian’s new line of high Q Cavities, frequency 
stabilized local oscillators (Stalos) utilizing direct cavity stabilization 
are commercially practical. Varian Stalo Cavities provide a very high 
degree of short time frequency stability. Stabilization is completely 
independent of the frequency of oscillator fluctuations and external 
disturbances an inherent advantage over electronic stabilization 
systems utilizing the feedback principle. Elimination of all electronic 
components except the klystron oscillator also affords greater relia 
bility and longer life 
The ratio of the oscillator modulation sensitivity to the modulation 
sensitivity of the stabilized oscillator defines the stabilization factor 
of the cavity. Varian Stalo Cavities are available in three models 
VA-1280, 1281 and 1282—offer stabilization factors from 15 to 160 

. cover a wide range of important applications, including stabiliza 
tion of signal sources in high power klystron transmitters . 
airborne uses in conjunction with receiver local oscillators 

. laboratory testing. When used with Varian’s new 
highly stable reflex klystron oscillators, stability 
comparable to that of many crystal controlled 
oscillators can be obtained 


THE 
MARK OF 
LEADERSHIP 


KLYSTRONS, TRAVELING 
UHF WATERLOADS 


WAVE 
MICROWAVE 


TUBES, BACKWARD 
SYSTEM COMPONENTS 


WAVE HLLATORS 


RECORDER 


O5S¢ 


GRAPHIC 
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VA-1280 


Stalo Cavity 
with VA-201 klystron 


COMPLETE TECHNICAL 
DATA and specifications 
are now available. 


Your inquiry is cordially invited 


VARIAN associates 


/ PALO ALTO 1, CALITFORNIEA 
/ 
Representatives in principal cities 
ef SPECTROMETERS, MAGNETS. STALOS 
5S RESEARCH A? FVF PMPFEINNT SERVICES 


qe 


49 





to protect 
equipment 
against 
overloads 


use Adlake 


mercury relays 


The new Adlake Mighty Midget relay, like all Adlake 
relays, requires no maintenance whatever . . . is quiet 
and chatterless . . . free from explosion hazard. Dust, 
dirt, moisture and temperature changes can’t affect 
its operation. Mercury-to-mercury contact gives ideal 
snap action, with no burning, pitting or sticking. 


Write for catalog and information. 


The Adams & Westlake Company 
“stablished 1857 « Elkhart, Indiana « New York + Chicago 
Gdlakd) >. 
YB mer 
Sse the original ond largest manufacturers 
of mercury plunger-type relays 
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New Leesona No. 108 Coil Winders (foreground) in the plant of Ram Electronics 


Inc., Irvington, N. Y., where Leesona Winders have bee 
These were added as best winders for producin 

varying specifications (Inset) Ram has built 

quality coils and transformers used in radio ar 


yme “standard equipment.” 


g short runs of stick-wound coils of 
an excellent reputation for winding 
id TY equipment 


RAM standardizes on Leesona coil 
winders...adds No. 108 machines 





These winders help Leesona No. 108 Coil Winders, stand Coil Winder was designed specificall 
maintain highest quality ardizing on Leesona equipment which for complete accuracy, great flexi 
; ; has served them so well in the past bility and top production at low op 
standards ... with good jo 
P . lo quote Mr Del Veechio, plant erating cost 
production performance manager: 
Ram Electronic Ine. (Irvington, “We have come to count on Investigate 
N. Y.) earned its fine reputation by Leesona Coil Winders to assure the how Leesona No. 108 Coil Windes 
adhering to unusually high quality high quality coils we insist upon for can perform with great efficieney in 
standards. our products. That's why any addi your plant, The coupon will bring you 
This reputation, of course, is one tions to our present ins tallation will complete details, together with other 
they intend to keep So in adding to be Leesona winders.” helpful coil winding information 
coil winding facilities the picked The Leesona No. 108 Hand Feed Why not check and mail it today? 
H.5-4 
————————-——-—-—;, -— -— -— — - - - - - ee aac aiiiadi 
| . BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 210 
| Please send me 
| Bulletin on the Leesona No. 108 Hand-Feed Coil Winder 
| | Condensed catalog of Leesona Winders. 
| Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
| coil winding machinery. 
FOR WINDING COILS | 
IN QUANTITY... PPE ERTTETTTEPI LT TUT OL TUTTE TT CTT err TTT Pod cocescececevedcenesedes 
ACCURATELY USE | COMPS oc cccccentvccecreseoerscoceseoerces 
LEEGOHMA. WIMDING - MACHINES, 8 Giiieiiiscsoscccncdcccadedcdseacviccsoasen Zone... . State 
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MOCULATION 





MARCONI 


SIGNAL 
GENERATOR 


TYPE 
TF995A/1 









For both r.f. and i.f. testing 
with c.w., f.m., a.m., 
or simultaneous f.m. and a.m. 


The MARCONI Signal Generator Type TF 995A/1I is a compact, 
transportable, a.c. operated instrument. It covers from 1.5 to 220 
megacycles in five bands and there are facilities for crystal stan- 
dardization from 13.5 megacycles upwards ; its open-circuit output 
level is variable, in |-db steps, from a minimum of 0.1 microvolt 
to a maximum of 100 millivolts at 52 ohms and 200 millivolts at 
75 ohms. The output may be continuous wave, frequency modu- 
lated, amplitude modulated, or simultaneously both frequency and 
amplitude modulated. The modulation, obtained either from an 
internal 1000-cps oscillator or from an external source, is variable 
to maximum frequency deviations ranging from 25 to 600 ke for 
f.m., and to depths up to 50% for a.m, 









FM and AM. SIGNAL GENERATORS 


MARCONI insTRUMENTS 






ee 44 NEW STREET NEW YORK 4 
OQ METER WAVEMETER FREQUENCY 
ENGLAND: Head Office: MARCONI INSTRUMENTS LTO ST. ALBANS HERTS 
STANDAR WAVE ANALYSER CANADA CANADIAN MARCONI COMPANY MARCONI BUILDING 
2442 TRENTON AVENUE MONTREAL 


BEAT FREQUENCY OSCILLATOR 
Managing Agents in Export 
Marconi's Wirele Telegraph Company I td., Marconi House, Strand, London, W C.? 


TCS 
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ANOTHER FIRST BY eenleas... 





| VE ete LL 
| Ll Aircraft SAFETY 






REMOTE 
INDICATOR 





New Self-Balancing Strain Gauge System 
With Direct Reading Remote Indicator 


Now, for the first time in aviation history, the pilot can know, 
vhile in flight, the exact load being placed on his aircraft at 





COMPUTER f trategic points due to severe weather, air shock tc. Strain 
4 gauges can be placed on all essential part the aircraft, and a 
f direct reading obtained from the indicator tn t k pit 
~~, a The maximum deviation of the system from a straight line does 
ee ee” not exceed 0.1% full scale. Overall accura is | than 1%, under 
all conditions and repeatability is within 0.1 ff le. Inputs 
of 10 to 50 m.v. display full scale deflecti 
Thi ystem has been thoroughly tested and pr rvice 
it is designed to meet military specification The total volume 
' of the entire system is less than 125 cubic tinel ind weight 
is under 10 Ib 
Use of thi tem will improve safety, reduce maintenat hours 
and provide stress or strain information prior to structural 


failure. Write, wire or ‘phone today 





THE &, 


eenleaf MANUFACTURING COMPANY 






7814 Maplewood Industrial Court “ Saint Louis 17, Missouri 
Producers of the HIG-3 and HIG-4 Gyros, Rate and Free ¢ ;, Differential 
Pressure Mach Meters, Air Speed Indicators, ¢ put ywitches and 
48 many other precision-built 
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Everyone Can Count on 


VEEDER-ROOT 


In figuring out new systems of automatic electrical control, Veeder-Root 
Countrol can supply vital connecting links. For instance, this Predetermin- 
ing Counter can be hooked into such a system to light a light, ring a bell, 
or actuate a mechanism to stop a machine or process at any pre-set point. 
And there are many other Veeder-Root Counters that can serve as ‘‘ count- 
ponents” in almost any way desired. Or special counters can be designed 
for specific applications. Engineers in any industry, now engaged in working 
out automatic control systems, can count on Veeder-Root engineers to 
work with them on any problem where reliable facts-in-figures are needed. 


VEEDER-ROOT INCORPORATED + Hartford 2, Connecticut 


> 








New Vary-Tally Multiple-Unit Reset 
Counter comes in any combination up 


Chicago 6, Ill, +» New York 19, N.Y. + Greenville, S. C. + Montreal 2, Canada to 6 banks high, and 12 unite wide 





Write for news sheet and pricea 


Dundee, Scotland + Offices and Agents in Principal Cities 
® “The Name That Counts” 
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VERSATILE ENGINEERING MATERIALS: “ZYTEL," 


PROPERTY AND APPLICATION DATA ON THESE 


“ALATHON,” “TEFLON,” “LUCITE.” 


EWS 





NO. 4 








1955 


Miniaturized Components Utilize Unique 
Insulating Properties of TEFLON® 





The paper clip indicates the small size of these 


‘Teflon 


portant reason why they can be miniaturized 


coils. The insulation of is one im 


anseee eee ne 


— 


Here are shown (top) a striped, wrapped lead 
wire and (bottom) two samples of miniaturized 
flexible sleevings —all insulated Teflon 





These small capacitors use “Teflon” as the 


mmaturizauion 


dielectric. Their degree of 


shown by comparison with end of lead pencil. 





Working temperature range of Du Pont ‘Teflon’: —450°F. to +500°F. 


MAGNET WIRE. Such wire, coated with 
“Teflon,” is widely used on high-temper- 
ature components for aircraft and guided 


Miniaturization of electronic compo- 
nents is possible with a unique engi- 
neering material: Du Pont “Teflon” 


tetrafluoroethylene resin relays and vari 


missiles: transformers 


ous types of motors 


HOOKUP WIRE AND LEAD WIRE. Insu- 


lation of “Teflon” on hookup and lead 


“Teflon” has a low loss factor, low 
dielectric constant, and high volume 
resistivity. It is nonflammable, and un- 
affected by moisture. “Teflon” is the 
only insulating material available to- 
day that is inert to every commercially 
used solvent and chemical, excepting 
only molten alkali metals and fluorine 
at high temperatures and pressures. 


wire proves advantageous on transtorm- 
ers, motors, and harness assemblies for 
high-temperature applications. The 
“Teflon” is par- 
ticularly valuable in eyros and other her- 


chemical resistance of 


metically sealed components 


COAXIAL CABLE. Used as the dielectric 


Use of “Teflon” helps cut produc- ; , 
medium of coaxial cable, “Teflon per- 


tion costs, too. In soldering opera- 
tions, the iron will not burn or melt 
insulation of “Teflon.” This important 


factcan save time, labor, and materials. 


mits the design of miniature construc 
tions which are the equivalent of coaxial 
cables using much thicker insulation of 
other materials 


TUBING. Insulation of “Teflon” provides 


excellent protection for tubing used as 


The three photographs on this page 
show some current uses for insulation 


of “Teflon.” The wire is manufactured 
by Hitemp Wires, Inc., Mineola, New 
York. Other typical applications by 
Hitemp which utilize Du Pont “Teflon 


bus wire and jumpers 


RESISTANCE WIRE. Insulation of “Teflon” 
on small resistance wire facilitates minia- 
turization of heating equipment 





are listed below 

The six products listed, insulated 
with leflon” and used in a 
variety of applications, illustrate the 
application of this material in current 
electronic designs 


FIBER-GLASS PRODUCTS. Insulation of 

Teflon 
such fiber-glass products as lacing, tape 
leflon 
cellent temperature resistance, and with- 


is being applied currently to 
wide 


and sewing thread provides ex- 


tands cutting action of glass fibers 


E.. 1. du Pont de Nemours & Co. (Inc.), Polychemicals Department 


Room 2210. Du Pont Building, Wilmington 9%, Delawar 


'n Canada Du Pont Company of Canada Limite 
PO. Box 660, Montreal, Quebe 
Please send me more informatior n the Du Pont eng neering 
iterials hecked Teflon’* tetrafluoroethylene resin; 


Alathon polyethylene Jvte ° iyion resim 
“Lucite’*® acrylic resin. I 1 interested in evaluating these 


NEED MORE 
INFORMATION? 


CLIP THE COUPON... 


If you would like further 


materials for 


information about the NAMI 


properties and uses of POSITION 


COMPANY 


STREET 
design material, fill out 
cry i 


and mail the coupon ype on pusséenss 


* “Teflon Alaitbon Zytel”’ and “Lucite ave veusiterved trade 
marks of B. 1. du Pont de Nemours G Co. (Ine.) 


| 
| 
| 
| 
| 
| 
“Teflon” as an electronic 7 
| 
| 
| 
| 
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STANDARD TEST JACKS 


metal! shell insures firm, 
dependable mounting. 


4 


LA Ty 
i in oF 
- ’ 


* 


Bras ALL-NYLON THREADED 
INSULATOR 


low capacity to panel and 
els eel te ok ae 


Test Jacks by Ucinite 


The introduction of Ucinite’s back-mounting ing. The feed through type is provided with a 


jacks makes available for the first time a complete one-piece brass terminal stud, tin-plated. 


line of Aigh qua/ity test jacks suitable for use in The specialized abilities and experience of 


equipment where long life and dependability are Ucinite’s own staff of design engineers are avail- 


essential, able for work on new and unusual problems. 


Ucinite Test Jacks, designed for standard .o80 
phone tips, are available in a variety of colors 
ideally suited to coded application. Silver-plated, 


Volume production facilities ensure fulfillment of 
the largest requirements. 
For full information, call your nearest Ucinite 





heat treated beryllium copper contact is made in or United-Carr representative or write directly 


one piece with large terminal ends for easy solder to us. 


The 
UCINITE CO. 


Specialists in 


ELECTRICAL ASSEMBLIES, 
Newtonville 60, Mass. 
RADIO AND AUTOMOTIVE 


Division of United-Carr Fastener Corp. 
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NEW STAR... 


A WASHER NUT 


that locks and seals itself 


HEX. #10 


" 


THREE IN ONE — eliminates nut, cupped washer and sep- 
arate sealing ring. Cupped flange and integral sealing ring 
provide tight, moisture and dust-proof seal. 

FREE SPINNING — nut spins easily onto bolt... sealing ring 
does not drag until it comes into contact with surfaces to be 
fastened 

STRONG — multiple threads ensure high torque and tensile 
strength. 

TWO FLANGE SIZES — %” flange available with notches for 
extra locking power and positive grounding (shoulders bite 
into finish of parts to be fastened and prevent nut from 
vibrating loose). Both %4” and %” flange available with or 
without sealing ring. (Locking type heat treated for extra 
Tart tora 4 


For further information on WASHER NUTS or any other problems 
involving special fasteners or self-fastening devices, contact your 


nearest United-Carr representative or write us direct. 


UNITED-CARR 


FASTENER CORPORATION + 31 Ames Street, Cambridge 42, Mass. 


MAKERS OF FASTENERS 
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.--. SOUGHT BY MANY : 


Seeking to overcome the deficiencies in many of today’s standard electronic 
‘ devices, engineers at Airborne Instruments Laboratory created the devices 
shown here. Though developed for use at AIL, their adaptability for many . 
applications has resulted in a wide demand by manufacturers and users of 
electronic equipment. Thus, production and sales have become important 
areas of operations at Airborne. 


TYPE 124A WIDE RANGE POWER OSCILLATOR 


Frequency Range 200-2500 me (in three ranges, 200-300, 300 
900 and 900-2500 me 


TYPE 40 INTEGRATING AMPLIFIER 


The type 40 INTEGRATING AMPLIFIER is a 
four-tube electronic integrator for use as 
a component of specialized § electronic 


Power Output 300 me: 8 watts, 600 mc: 20 watts, 1500 me 
10 watts, 2500 mc: 2.5 watts 


analogue computers 


The characteristics of the unit especially 


adapt it for such difficult applications as 
Output Impedance 50 ohms 


$ 2285. 


Integration of video or other pulse 
signals of low duty factor 

long term memory of information 
derived by intermittent sampling 
of data 


$ 500. 





SCHOSSESHSESESHEHSEHSESEOEEEEEEESEEE 
TYPE 30 PRECISION 30 MC ATTENUATOR TYPE 373 RECTANGULAR COORDINATE RECORDING SYSTEM 


Accuracy: * 0.2 db of any frequency from 25 to PEN POSITION SYSTEM 


i“ Mc. Counrter-type indicator reads epenaen Range: 80 db of recorded voltage 
above minimum insertion loss in tenths o a 
decibel - Pen Speed full scale deflection (10 inches) in 1/4 second 
‘ tatic error less than * 0.25 db dynamic error less than 
Range of Attenuation db Accuracy . y 
9 voti 80 04 db ot maximum pen speed of 40 inches per 
Input Impedance 50 ohms second 


(BNC connector 


Output Impedance: 50 ohms 
(BNC connector 


Minimum insertion loss: 25.0 
db (at 30 Mc) 


$ 395. 


TYPE 390A MICROWAVE 
CRYSTAL TEST SET 


Input. audio frequency voltage of fixed frequency in the range 
500 to 2000 cps 2 microvolts minimum input from 
200 ohm source Selective amplifier bandwidth 35 cps 


CHART POSITION SYSTEM 


20-1/4, 121-1/2, and 729 inches per revolution of de- 
vice under test Maximum chort speed 10 inches per 
second Reversible chart drive 





Accepts ceramic cortridge and 
coaxial types of both normal 
ond reversed § polarities 


$ 8,500. 


Remote test jack permits test 
ing crystals without removing 
them from receiver 


Portable 
Self-contained 


$97. 


All prices F.0.B., Mineola, N. Y 
Subject to change without notice 








TYPE 116R POLAR 
PATTERN RECORDING SYSTEM 


Pen Positioning System 

Input 
Audio-frequency voltage of fixed 
frequency between 500 and 2000 
cps. Amplifier bandwidth 35 cps 
Maximum — sensitivity 100 micro 
volts for full scale deflection 


Pen Speed 


lila dlaedlscind | or 


- — Accuracy 


Raith Pai ntatal 


of full scale 
a Input 
1:1 and/or 36:1 synchro signals, 
LABORATORY wae 
Accuracy 
Maximum error degree. 02° ot 
— a ae eh ee ae 6RPM 


Turntable Positioning System 





160 OLD COUNTRY ROAD + MINEOLA, NEW YORK $ 7500. 
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AMERICA’S NO. 


| RIROHM 


RHEOSTATS ENAMELED 
The finest power rheostats... : RESISTORS 


UL approved rheostats 

25 watt... 50 watt 75 watt Becouse we are the world's 
. 100 watt 150 watt argest producers of wire 

We maintain a large stock for 

ready shipment or can design 

a rheostat with many special 


wound resistors A 
the production facilities to 


GUARANTEE best delivery 
features for your particular 


need. Our rheostats are in 

r o c secific 
terchangeable. Prompt engi stock or to your spe ) 
neering service is available tions 


and finest quality Pe 


| 


U:OHMPRODUCTS 


i a 
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TRANSISTOR-RADIO! G.E.’s new 
All-Transistor Portable, Model 
675, made possible by H.F. tran- 
sistor developed by G.E. 





NOW—A FULL LINE OF G-E H.F. TRANSISTORS 
FOR ALL RADIO APPLICATIONS 


New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN 


rywis new line of G-E High 

Irequency PNP Transistors 
offers immediate benefits to elec 
tronics manufacturers for use in 
RF and IF amplifier circuits. The 
new High Frequency designs, 
now in full production, were cre 
ated specifically for use in radio 
circuits. The line provides mini 
mum alpha cut-offs of 3 MC, 5 
MC and 7 MC—coupled with a 
fh ua maximum collector cut-off 
current. The result: all the high- 
gain and high-power advantages 
of other General Electric tran- 
sistors, plus operating ranges ex 
tending from 3 to 15 MC depend 


ing on the transistor selected. 


NOW IN COMMERCIAL RADIO CIRCUITS 
In the circuit above, the 2N136 
is used as a converter—its 5 MC 
minimum alpha cut-off assures 
stable oscillator performance and 
high conversion gain. The 2N137 

with 7 MC minimum alpha cut- 
off—provides 33 db gain at 455 
KC. The high frequency 2N135 
offers a higher collector voltage 
rating for the second IF where it 
is needed. The 2N78 NPN tran- 
sistor—originally designed for 
computer and RF circuitry— 
proved ideal as a power detector 
and audio amplifier to drive a 


transistor 


2N44 
with direct coupling. 


power output 


PRODUCTION QUANTITIES AVAILABLE 
General Electric’s new high fre- 
quency line is in mass production 
now. Detailed characteristics and 
specifications of the G-E 2N135, 
2N136, and 2N137 transistors 
may be obtained upon request. 
Your G-E Semiconductor special- 
ist and our factory application 
engineers have the answers to 
your transistor radio circuit 
questions. Call them in, or write: 
General Electric Co., Semicon- 
ductor Products, Section X4105 
Electronics Park, Syracuse, N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


60 
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For Generation of Pulse Voltages - 
CHATHAM 
MODEL 5C22 


HYDROGEN 
THYRATRON 













MAXIMUM RATINGS — Absolute Values 


DL aC LLL 
Inverse aT bs 
Forward mt ie 


Minimum Peak Anode Voltage 


Ohta BOO Voit 
ola alas) Che Oe lh bs 





A three electrode zero 


mC Me GGL 


bias thyratron with peak sense: aera 


Averaging Time | aT iT 


power handling capacity 


Se CM LETC Cte Clie 
to 2.6 megawatts Maximum Operating Frequency (Note 1) eT 
Minimum Peak Trigger Voltage 200 Volts 
ELECTRICAL DATA Maximum Peak Trigger Voltage Se ie 


Maximum Heating Factor (Note 2) 3,2 x 109 


Maximum Current Rate of Rise Ret gare 
HEATER VOLTAGE 5.8 6.3 6.8 Volts ry errr en an Lys 


HEATER CURRENT @6,3V 96 10.6 11.6 Amps Maximum Time Jitter 0.02 us 
CATHODE HEATING TIME 300 Sec. DCU +90 to 50°C 


MIN BOGEY MAX 


ANODE VOLTAGE Drop, PEAK 100 150 200 _~—— Volts NOTE 1; This is not necessarily the upper operating frequency limit but 
™ represents the highest. repetition rate for present tife test 


For detailed characteristic data request sheet DSW-.104-1 requirements 


2. Heating factor is the product lepy « prr x 





Chatham Hydrogen Thyratrons are the prod when employed in the generation of pulse 
uct of many years of concentrated experience voltages in the order of microseconds. 
in this specialized field. Embodying the most For complete data and specifications on 
advanced developments in the art, the tubes © Chatham Hydrogen Thyratrons, call, write or 
illustrated offer uniformly high performance wire today — no obligation. - 


Chatham Electronics \~. 


DIVISION OF GERA CORPORATION — LIVINGSTON, NEW JERSEY 
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hy we can 

_ Supply the timer 

Ahat will do your 
Job best 





Tt 
Interval Timers st 


spat 


a. a) Brien’ a4 





2 BLS 


To meet the widely different requirements 

of our customers, we work with 17 basic types, from 
which we have so far developed 721 combinations. 

19 years of successfully ‘timing’ these 

customers has equipped us with a breadth of 
practical experience that you can draw on 

The timers we manufacture comprise a complete line 
in 4 broad classifications 


TIME DELAY TIMERS + INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


That's why you can depend on us to meet your needs. If we 
can't do it with one of the 721 combinations already developed, 
we'll have our engineers get on it at once and develop the 
combination that's right for you 

Our deliveries are extra good because we maintain large 


stocks of our 17 basic types, and even if your order is very ‘'special’’ 





you'll be more than satisfied with our service. Send us your 


specifications; you'll get a prompt reply. R Ti Met 
unning Time Meters 


Shane Oe LTT) INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry BO ieee ee ees Bee so | Bey NEWARK 4, N. J 
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Air dielectric cable 


This latest ANDREW cable, introduced just 18 
months ago, has received phenomenal industry 
acceptance. This is easy to understand, when you 
consider that HELIAX offers electrical performance equal 
to that of the finest copper cables, yet is far 


lower in price and much easier to install 


HELIAX has its own complete series of connectors, matching 
the superior electrical performance of the cable. 
These fittings are pressurized and weatherproofed, 


and attach easily without special tools. 


For a maximum of convenience in the field, HELIAX is normally 
supplied in complete assemblies, with end fittings 
factory attached. Available in 7” and 15” sizes. 
Continuous lengths to 3,000 feet. 


Write now for complete engineering data and 


a sample of this remarkable cable. 


The secret of HELIAX lies in its corrugated outer 
conductor. As demonstrated at the left, this by 
itself can be bent on its own diameter without 
breaking, kinking or going out of round. These 


ANNES ee : 
4 


qualities give HELIAX its unusual flexibility, 







strength and ease of handling 





. 
COW —_-3— 
qa CORPORATION 
363 EAST 75th STREET - CHICAGO 19 

Offices: NEW YORK ° BOSTON e LOS ANGELES ° TORONTO 


. N NINA TEM . 
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5 lee 
FREQUENCY 
14-94 












SPECIFICATIONS 


110 to 120 Volts AC 

150 to 450 cycles (Meter not damaged at 200 
cps.) 

28 Volts DC at 1 ampere 








OUTPUT: Meter scale calibrated at | cps, intervals between 
395 and 405. Pointer indicates high or low over 
the range of 350 to 450 


PHYSICAL DESCRIPTION 
CONTROL SECTION INDICATOR SECTION 


Standard meter case per 
MIL-M.10304 for sealed 
ruggedized instrument 
Body dimensions 2.800” 
max, diameter and 1.405” 
Weight: 2 Ibs, 14 oz depth. Weight: 14 oz 


Height: 4 inches 








Width: 2%, inches 


Depth 7 inches 
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DIRECT READING 


FREQUENCY METER 


FOR AIRBORNE AND GROUND 
POWER EQUIPMENT 


When an electrical system requires a reliable 
Direct Reading Frequency Meter — check 
VARO. This ruggedly built Frequency Dial 
Meter and Control Box is accurate to +- 0.2%. 


It meets all military environmental specifi- 
cations and no temperature correction is 
required. A precision tuning fork is used as 
the reference standard and the signal to the 
indicator can be used simultaneously for chart 
recordings where permanent record is desired. 
Che 400 cycle calibration on the meter face is 
offset from null position to cause actual indi- 
cator movement for more positive calibration. 
Compact and light in weight, the VARO 
Frequency Meter is ideally suited for either 
airborne or ground power equipment. 


Other VARO Products made for Military Aircraft Fire 
Control and Navigational Systems. 
Frequency Standards Electronic Inverters 


Frequency Changers Regulated Supplies 
Voltage Regulators Speed Controls 


Voltage and Frequency Sensitive Relays 





The MD-3 Ground Power Equipment designed and manufactured 
by Beech Aircraft Corp. is used by the Air Force to check out 
aircraft in pre-flight test. The VARO Frequency Meter is utilized 
as part of the system to provide accurate and reliable measure 
ment of 400 cycle electrical systems 


For further information please writ 


MANUFACTURING CO., INC. 


2201 WALNUT STREET, GARLAND, TEXAS 


Representatives; Box 553, Far Hille Branch, Dayton, Ohio, Pacific Scientific Co., 1430 Grande Vista Ave., Los Angeles 23, Californie 
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® Wow 
> ve2 
‘o NN 


> o 
BURNED, “Oe a ?¢ 
Rs Lane 


How to Reduce 
Production 


Headaches 
Caused by : 


W.Va. 


*Varying Voltage Troubles can occur in your plant 
every time the voltage varies to electrically-operated equip- 
ment and that can be happening many times a day! 





V.V.T. can be the cause of unexplained production delays, 
rejects, defective units, burned out lamps or motors, tube 
failures in electronic equipment. A single department can be 
"“dogged”’ by V.V.T or your entire production line 


The cure is simple and effective: a STABILINE Automatic 
Voltage Regulator that will hold voltage 
constant regardless of line voltage or load 






changes Ask your local electric dis- STABILINE type &M4102 
tributor or write direct for holds output voltage constant . .. puts an end to 
See Superior Electric's full information the many troubles caused by 
Mobile Display when voltage variations. 
? visits y r area 








é THE SUPERIOR ELECTRIC COMPANY | 
210 Reynolds Avenue, Bristol, Conn | 
COMPANY | | 
BRISTOL, CONNECTICUT Please send me STABILINE Bulletin $351 | 
SALES OFFICES: The Superior Hectric Compeny | Nome.. | 

4 4. Se venve ~ ae bo. Sovlevard F ee cote; 
oma , ; : oon * | Position....... ‘ ‘ ee ‘ ‘ | 
; . Red . 4 m Modu Compony Nome... 
REPRESENTATIVES | Company Address. . | 
9: O21 8 Ne Compeny Fred 4 Haig | City. - «++. Zone . State | 
i ’ hee eee eee ce ee ee ee ee oe ae GED GED GD GED GED GED GED GED GED aa ame a= a= aoe oe = 
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built to do just one servo control job... 


Like all Transicoil servo assemblies, this 
incremental positioner “does the job 
right” because it was designed for a 
ingle application ... by a company 
whose major function is to provide com- 
plete ervo assemblies precisely engi- 
neered and manufactured to solve indi- 


vidual servo control problems. 


Of course, if you merely want servo 


yemental synchro positioner 


components, you'll find Transicoil’s con 


ring to header and hermetic 


The synchro rotor is stepped trol motors, motor-gear train combina 


LLL ee LA a ee 


clockwise or. counterclockwise de tions, motor-gear train-generator com 
iL TTiAE g upon &u hich of aa ee . ‘ ‘a . 
EL ee binations, and servo amplifiers built to 


The synchro can be rotated any num 


aT of degrees o7 revolutions iY the highe { order ol precision and ac- 


Ma Lae A ee curacy. But it i in the “package Em 
j a LG ih Tae 
Th engineering of unique assemblies that 
Transicoil’s experience and_ creative 

imagination offer the greatest value. 

And in most cases, these assemblies cost 

no more than the individual component 


would purchased separately. 

That’s why it pays to check your 
servo problems out with Transicoil first 
Write outlining your problem, and ask 
for Transicoil’s new gear-motor bulle 
tin. You'll find it a mighty handy avail 
ability guide in designing for tight 


production schedules 


CORPORATION 
Worcester « Montgomery County * Pennsylvania 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 


PERMASEAL 


PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS 


You can choose from 46 standard designs 
in tab and axial lead styles to meet re- 
quirements for all types of military and 
industrial electronic apparatus and 
instruments. 

This complete line of Permaseal Resis- 
tors is designed for applications which 
require highly accurate resistance values 
in small physical size at 85°C. and 
125°C. operating temperatures. 

Protected by a special Sprague-devel- 
oped plastic embedding material, Per- 
maseal Resistors provide maximum 


SPRAGUE 


SPRAGUE ELECTRIC COMPANY - 


Want more informatior 


October, 1955 


35 MARSHALL ST. ¢ 


resistance to high humidity (they meet 
severe humidity requirements of MIL-R- 
93A and proposed MIL-R-9444 USAF). 

The winding forms, resistance wire, 
and embedding material are matched 
and integrated to assure long term sta- 
bility at rated wattage over the operat- 
ing temperature range. 

These high-accuracy units are avail- 
able in close resistance tolerances down 
to 0.1%. They are carefully and 
properly aged for high stability 
by a special Sprague process. 


FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 
ENGINEERING 
BULLETIN NO. 122A 


Use post card on lost page 





NORTH ADAMS, MASS. 


Use GENERAL PLATE Composite Contacts to cut costs, 


GME Your Products Future 


increase production, and provide reliable performance 


General Plate's ‘know how”’ in the production of Composite Contact Ma 
terials can indeed brighten your products’ future. By having General 
Plate fabricate your complete contact assemblies, you will save money, 
time, and trouble . eliminate needless equipment cost and problems of 
scrap disposal and have at your disposal contacts and contact assemblies 
made to exact specifications shipped to you ready for installation when 
you want the m 

Or, you may prefer to fabricate your own assemblies. General Plate Com- 
posite Contact Materials — available in overlay, edgelay, top-lay and inlay 
strips make it possible for you to produc e complete contact assemblies 
to close tolerances by simple blanking and forming operations 

In either case, comparison of the final costs of properly designed Com 
posite Contact Assemblies fabricated from General Plate Composite Con 
tact Materials against costs of similar assemblies produced by older meth 
ods of brazing, welding, staking, or spinning will reveal the resultant 
economies and fabricating ease available to you 

Write for complete information and catalog PR700 which describes 
General Plate Composite Contacts and other General Plate Composite 
Metals 


METALS & CONTROLS CORPORATION 


GENERAL PLATE DIVISION 
310 FOREST STREET, ATTLEBORO, MASS. 
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GENERAL PLATE ELECTRICAL CONTACT 
KITS FOR LABORATORY AND 
DEVELOPMENT USE 


Kit K11 contains o wide assortment of silver 
rivet contacts; Kit K12 has representative 
standard button contacts. Also included are 
composite metal strips for fabrication of con 
tact posts. These kits are available at nominal 


cost 
ES eat EIEN YE A RN I A ARSC 


You can profit by using 
General Plate Camposite Metals! 
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Waldes Truarc Retaining Rings Eliminate Machining — 
Provide Stronger Assembly, Greater Accuracy 


The American Hardware Corp., New Britain, Conn., 
uses 4 different types of Waldes Truarc Retaining 
Rings in the original design of these famous Corbin 
and Russwin Heavy Duty Cylindrical Locks. Truarc 
rings improve product performance, eliminate 


rejects, and cut labor costs 


Spindle sub assembly “A” has 

two Waldes Truarc crescent 

rings (Series 5103) used as 

locating flanges for rollback 

This saves labor and maintenance, 
improves performance and accuracy, 
eliminates rejects. Spindle sub 
assembly ‘B’’ uses one crescent ring 
as a spring retainer and asa 
locating shoulder for washer 


Whatever you make, there’s a Waldes Truarc Retain- 
ing Ring designed to improve your product...to save 
you material, machining and labor costs. Theyre quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 


36 functionally different types...as many as 97 


For precision internal grooving and undercutting .. 


Send for new catalog supplement 


WALDES 


~TRUARC 


=" RETAINING RINGS 


WALDES TRUARC Retaining Rings 
2,411,761; 2,416,852; 2,420,921 
2,544,631; 2,546,616; 2,547,263 


2,441,846 
2,577,319; 


2,428,341 2,455,165 


2,558,704 


2,439,785 
2,574,034 


Want more 


informatior 
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Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. $ 
2,483,379 
2,595,787, and other 


? Use pe 


Knob Sub Assembly 


Truarc Beveled Ring 

(Series 5002) couples the 

knob to the knob shank 

It eliminates two tapped holes 

and two screws, provides stronger assembly and greater 
accuracy. Beveled ring takes up end play rigidly 


Cylinder Sub Assembly 


Knob unlocking mechanism 

uses one Truarc E-ring 

(Series 5133) as a spring 

retainer and one inverted ring 

(Series 5108) for retaining the cylinder plug 
Rings are re-usable in the event of dis 

assembly for maintenance. Rejects are eliminated 


different sizes within a type...5 metal specifications 
and 1 4different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada. 
More than 30 engineering-minded factory represent- 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 
neers help you solve design, assembly and production 
problems... without obligation 


.Waldes Truarc Grooving Tool! 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.¢.1, 6. ¥. 7 
Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date 

(Please print) 


Name g 


Title 

Company 
Business Address 
City % 


Zone __. State 


——---- 4 


tc 


Patents: 2,382,948; 2,411,426 
2,467 803; 2,491,306; 2,491,310; 2,509,081 
shed in foreign countries 


2,483,383; 2,487,802 
pending. Equal patent protection estabi 


2,483,380 
). S. Patents 


st cardoa 





Put your shipment 


America’s most experienced airfreight 
service assures you of expert handling, prompt 


forwarding and dependable on-time deliveries 


YN ittti 
TTT 
(fi i WILE lf 
First with scheduled airfreight, i | j) 
American Airlines today has the largest Mugen OA URRY Ure 
personnel force, the most 
modern handling equipment. Add 
this edge in experience and 
facilities to American’s superiority Mh V4 
f ff | 


) 
in coverage and capacity and 


at Wh ih Hh 
; | 


ail 
a: | 


you'll readily see why American 
Airlines is better qualified 

than any other carrier when it 
comes to solving shipping problems 
and cutting distribution costs. 
American Airlines, Inc., Cargo 
Sales Division, 100 Park Avenue, 
New York 17, New York. 


AMERICAN AIRLINES “ 


CA mericas A_eading Airline 


70 ant more information? Use post card on last page ctober, 55 ELECTRONICS 





PROVIDENCE § 


HARTFORD , rN 
- 


' NEWARK 
PHILADELPHIA BA] 
BALTIMORE SEL 1 


, 
\ 
i 


WASHINGTON aN 
KNOXVILLE ‘¢ wt 


NASHVILLE 


SAN ANTONIO , \ \ 
SEY ALR 
NO TO MEXICO CITY BV VAN AN AS WY 
~ . Sea aN \ \\' 

NWS \N WY AS 
SA ALAN 
\ \ \\ \ 
ae alae 


ELECTRONICS October, 195 





ACCURATE 


LOW WEIGHT 


Bue et hee: 
ECONOMICAL 


FREQUENCY STANDARD 
240 to 800 Cycles 


Type 50C 


02% at — 65° to 85°C 


ype R 50 C 


002% 


FREQUENCY STANDARD 
200 to 4000 Cycles 
ype 2003 C 
02% at — 65° to 85°C 
ype R 2003 C 


002% at 15' 


ype W 2003 C 


005% at — 65° to 85°C 


FREQUENCY STANDARD 
200 to 2000 Cycles 
Sub-miniature Tube 


Type 2007 


t+ 02% at — 65° to 85°C 


‘I ype R 2007 


002% at 15° to 35°C 


Type W 2007 


005% at — 65° to 85°C 


FREQUENCY STANDARD 
200 to 3000 Cycles 


Pype 2001-2 
001% at 20° to 30°C 


WHEN REQUESTING 
INFORMATION 
PLEASE SPECIFY 
rYPE NUMBER 


HIGH RELIABILITY 
HIGH PRECISION 
HIGH QUALITY 


FREQUENCIES 


15 oz. av. 


PRECISION FORK UNIT 
240 to 800 Cycles 


‘Type 50 
02% at — 65° to 85°C 


Type R50 


t 002% at 


PRECISION FORK UNIT 
200 to 4000 Cycles 
‘I ype 2003 
02% at — 65° to 85°C 
» R 2003 


002% 


Type W 2003 
005% at — 65° to 85°C 


FREQUENCY STANDARD 
240 to 1000 Cycles 
Transistorized 

Type 2007 1 
02% at — 65° to 85°C 
Type R 2007 T 
- .002% at 15 
Type W 2007 
t+ 005% at — 65° to 85°C 


ACCESSORY UNITS 
for Type 2001-2 


L—for low frequencies, 
multi-vibrator type, 40-200 cy, 


1)—for low frequencies, 


counter type, 40-200 cy 
1!—for high freqs., up to 20 KC 
M-—Power Amplifier, 2W output 
P—Power Supply 


American Time Products, Inc. 


New York 36,N. Y. 


MPANY 


580 Fifth Avenue 
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When there’s only room for 
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improvement 


...there’s a treasury of ideas in | ® 
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Plastic 1 
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Contact 
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Plastic 
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When 
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mid te pace vhen materia 
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niniaturization 


sibilities of KEL-F 
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rest you look 


fluoro 


Phe developme nt of KEL-F Plastic, a 
irbon polyme1 Wil inspired by a vital proble m 
{ miniaturization in the field of electronics. What 

rccompli hed then, it can repe at for your 
oducts 


KI I I Poh mer is i ce nse tough thermoplastic 


th outstanding resistance to the effects of high 

d low temperatures In wire insulation, tube 
«ket connector block printed circuit bases 
transistor seals, and other applications its zero moi 

ture ibsorption n vettability and dimensional 

tability « in pl vide high le el performance under 
ere conditior tt i ture and humidity 

The ompre t th high. Bearing load 





SUBSIDIARY OF PULLMAN INCORPORATED 
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THE M. W. KELLOGG COMPANY 
Chemical Manufacturing Division, P.O. Box 469, Jersey City, N. J 


of 8,000 psi result in only 4% to 5’ 
KEL-F Plastic can actually be used for 


tural members. Electrical propertic outstand 


perm inent 
set tru 


if¢ 


ing. They include superior resi tance t irocmg 
surface flash-over and thermal cycling 
KEL-F Plastic is readily moldable by extrusion 


compression, injection and transfer method 
Molding tec hnique s are fully perfected ind 
molded components can be cle pe nice ad on to ex 


hibit all the inherent characteristics of the origina 


molding material. 
Plastic 


IS “Vy tilable iS a me lding cr 


KEL-F m 
pound or it can be obtained in rods, tubing. sheet 
and film from a number of uppliers, It | 
available in disper ion uitable for bake-coat 
of metals and certain non-metal The full stor 
of KEL-F Polymer should be is ur active { 
Write us 

I red len kf l ! Kel ny 

/ rbon polyme 

M ature HKectil ‘ 

unt for parts...inject 




















| awe you a similar {pstening problems? 


| J ‘File: Simmons LINK-LOCK 


re 


When the armed forces needed a positive, high- 
strength fastening device for instrument housings, 
transit cases, and storage boxes, Simmons devel- 
oped LINK-LOCK. This brand-new device doesn’t use 
springs, yet works with fingertip pressure through 
a unique mechanical arrangement: the vertical 
sliding latch is moved in and out of locking posi- 
tion by a disc rotated with a wing nut. The fastener 
is immune to low temperatures, is easy to operate 
even with arctic mittens, furnishes up to 450-lb. 


pull-down pressure. Open or closed, it lies flat 





against the side of the case it fastens. 


rx. By 


LINK-LOCK may be the answer to your fastening problem. If your design OG a 
involves heavy fastening pressures, watertight sealing, high strength, resistance to im- 

pact, ask about LINK-LOCK. Simmons can furnish it with special engagement-latch 

details, or for operation by bolt or screwhead instead of wing nut. Write for LINK-LOCK 

DATA SHEET today. It gives complete details and dimensions. A Simmons engineer will 

be glad to work with you on your fastening problems. 


SIMMONS FASTENER CORPORATION, | 750 No. Broadway, Albany 1, New York 


a 
Simmons QUICK-LOCK SPRING-LOCK ROTO-LOCK LINK-LOCK DUAL-LOCK 


JUST OUT! NEW 36 PAGE CATALOG WITH APPLICATIONS SEND FOR IT! 
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tor 


Being founded by a problem in miniaturization? Khe 
Belccesd by stoujhi sn the ncrasingly scat GOAL 
design diminution, weit and size reduction, power and 

component capsulation? If you are, simply stop iat the 
nearest scissors store. Get a pair of pinking shears and cut out 
this coupon. St will get you the complote catalog 
OF of MPBX- suck asthese (JER aoe 
— 


CUT OUT AND MAIL THIS COUPON TODAY 


Miniature Precision Bearings, Inc., 6 Precision Park, Keene, N. H 


YES! Send me your complete new MPB CATALOG 

title 

> street city ne state a 
MINIATURE PRECISION BEARINGS, INC., KEENE, N.H. 


76 
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@ Now that Revere Rolled Printed Circuit is available, nothing need 
deter you from switching to printed circuitry. This copper is supplied 
to laminators in standard coils of 350 Ibs., in widths up to 38’, and 
in .0015” and .0027” gauges, weighing approximately 1 oz. and 
' ' ' 2 oz. per square foot. 
High in conductivity, uniformly dense through and through and 
Rolled Printed pe side to side, Revere Rolled Printed Circuit Copper is easily etched 
and soldered. 
When ordering blanks from your laminator, specify Revere Rolled 
Printed Circuit Copper. 


) REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, lil.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere 
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if you have a problem involving 
rectification, submit your require- 
ments and our engineering deport- 
ment will be glad to aid you in the 


solution . . - without obligation, 


course. See our catalog in Sweet's 
Product Design File ond write for 


our latest bulletin No. E-11 












































































































INDUSTRIAL TYPE 


RECTIFIERS 


Years of service in every kind of application have proved the 


long life and dependability of thes 


e rugged units. Available 


in various voltage and current combinations up to several 
hundred kilowatts, they are useful in 4 multitude of industrial 


and power circuits such as power 


supplies, magnetic ampli- 


fiers, electro-plating, battery charging, etc 


RADIO TYPE RECTIFIERS 


Millions of these stacks are in service In radio and TV circuits 
as well as many small power applications. Thoroughly depend- 


able under all types of grueling con 
by an increasing number of engineer 


ditions, they are specified 
s in the U. S. and through- 


out the world. Available for black and white as well as color 


TV in ratings up to 750 MA 


EMBEDDED RECTIFIERS 


For top protection in military and 


other applications calling 


for the strictest requirements Recommended for use where size 
and weight are important considerations such as in aircraft 


HIGH TEMPERATURE TYPES 
High temperature rectifiers are Now available in the larger 
cell sizes up to 5” x 6” to operate without derating at 125°C 
Radio Receptor research has brought the cost down so that 


the field is now wide open for use 


in many applications once 


considered prohibitive because of size and price. 


i i aiid menens ene ee rer rs 


HERMETICALLY SEALED UNITS 


Built to special requirements to me 


et unusually severe condi- 


tions. Designed to meet individual needs 


RECTIFIERS FOR MAGNETIC AMPLIFIERS 
Special designs will be submitted to meet individual require- 
ments. However in many cases standard Radio Receptor stacks 
will give highly satisfactory performance in mag-amp applica- 


tions, saving both time and money 
and make recommendations. 


Let us study your specs 
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TOMO TLL 


WARIABLE RESISTORS 


» Type OPM-45 


INTED C | RC U iTS For TV preset control applications. Control mounts 
directly on printed circuit panel with no shaft extension 
\ 


through panel. Recessed screwdriver slot in front of control and 





0 
3/8” knurled shaft extension out back of control for finger 
adjustment. Terminals extend perpendicularly 7/32” 
from control's mounting surface 
Type GC-045 
Threaded bushing mounting. Terminals 
i extend perpendicularly 7/32” from control's 
i mounting surface. Available with or without 
associated switches. 
Type 070 (Miniaturized) | 
Threaded bushing mounting. Terminals 
extend perpendicularly 5/32” 
from control’s.mounting surface. 
Type Y@C-B45 
Self-supporting snap-in bracket 
mounted control. Shaft center spaced 
29/32” above printed circuit panel. 
Terminals extend 1-1/32" 
from control center. 
Pe 
For TV preset control applications. Control mounts 
Pa ac Bee ; on chassis or supporting bracket by twisting two ears. 
ray ge sok eA Available in numerous shaft lengths and types 
." Type XGC-45 
Hae For applications using a mounting chassis 
to support printed circuit panel. 
Threaded bushing mounting. 
LDERLESS “WIRE- Type WOC-45 
. Designed for solderiess wire-wrapped connections 
¥ | fs . with the use of present wire-wrapping tools. 
, ete) = Available with or without switch and in 
P ; 
Te " single or dual construction. 
oe f PICU ee 
CTS’ years of engineering and techorcal expenence makes avaliable 


iS ML oe ee ee a 


ar 


CHICAGO TELEPHONE SUPPLY 
a fic ALLA 


| The Exclusive Spectalisls tn Precision Mass Production of Variable Resistors 











Engineered RELAYS for Engineered Products 


“Your best source for relays’ is Potter & 
Brumfield, because of an enviable reputation 
earned through a quarter century of relay spe- 
cialization. 

Millions of relays of all styles and sizes de- 
signed and manufactured to meet customer 
specification. 


From small sub-miniature, precision, sensi- 


ALL TYPES—ALL SIZES — 


Want more information? Use post card on last page 


tive relays to heavy duty power types, each ful- 
filling an exacting requirement 

Enclosed, hermetically sealed or open relay 
structures to meet demands of various environ- 
mental condition 

Priced competitively at all quality levels. 
Samples available for immediate shipment. 
Send your specification for recommendations 


and quotations. 


FOR ALL APPLICATIONS 
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100% HI-POT TEST 


Some sealed relays have as many as ninety 
possible voltage breakdown points. This tester, 
developed by Potter & Brumfield, checks every 
breakdown point automatically with extra high 


voltage and for the necessary time interval. 


ULTRASONIC CLEANING 


Another Potter & Brumfield development, the 
use of Ultrasonic cleaning in relay manufacture. 

Potter & Brumfield sealed relays are tops be- 
cause they are thoroughly cleaned of all dirt, 
solder flux and other contaminants by silent 


sound, 


MICROSCOPIC INSPECTION AND ASSEMBLY 


The small watch size parts of many Potter & 
3rumfield relays are inspected and assembled 
under ten power magnification. 

Thus assuring the close tolerances necessary 
for long life and dependable operation of minia- 


ture and sub-miniature relays. 


For quick delivery, over 350 different standard relays 
stocked by 500 Franchised Electronic Parts Distributors 
throughout the United States and Canada 





POTTER & BRUMFIELD MFG. CO., INC. 


Princeton, Indiana 


Gf) rasa 
AGEN 





ALL TYPES—ALL SIZES—FOR ALL APPLICATIONS 
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Illustrated above: Just three of the 25 efficient Chase warehouses dotting the nation. 


FOR STAINLESS STEEL 


o / ’ y 
o . . jl 4 
dl o” — Ya ’ sf ? P 
a” . o , / 4 
( a 





t 





CALL THE CHASE WAREHOUSE NEAR YOU! 





The Nation's Headquarters for Brass & Copper (‘sales offices only) 

Altany ' Chicage Oetrort los Angeles New Orleans Rochester’ 

Atiente Cincimnat Grand Rapids’ (owsvilie’ Now York St. Lows 

Belt man Cleveiwad Houston  \weukee Phisdeiph o San Frencuce 
Osiies indanapo! 3 M nnsepe 1 Pittsburgh Seattie 


6. 6 egggge 28: < ~— =. = eS oH 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Here’s the Relay for Wen Frequency 
High Frequency 


Impulse relay 


today’s high speed devices 


Highly Sensitive 
No Contact Bounce 
Billions of Operations 





e@ Announcement of the CLARE Type T High Frequency 
Relay two years ago set off such a deluge of inquiries 
for samples and information that it is only just now that 
production facilities permit us to mention it again. eu Rune ei ay 

Originally designed for use in an analog computer, |} cover removed 
this relay is ideal for designs which call for a highly at Ms (Mis eatataabintte 
sensitive relay completely free from contact bounce and 
capable of billions of operations at extremely high speeds 

Pull-in time of this relay, for instance, is 120 micro 
seconds. With dropout time of 100 microseconds, the 
relay follows up to 2500 cycles per second; aperiodic to 
1000 cycles per second. 

Manufacture of the CLARE Type T Relay, with its 
high speed, no bounce and other unusual characteristics, 
necessitated the development of entirely new techniques 
It is built to extremely close tolerances, with a high 
degree of precision and fabricated under conditions of 
utmost cleanliness. 


SPECIFICATIONS 





MECHANICAL ELECTRICAL TYPICAL CHARACTERISTICS 
Size: 1-15/16 in. dia. x 2-3/16 in. overall Operate Ampere-Turns: & to 20 Coil Resistance: 135 ohms 
Weight: 5 oz. Release Ampere-Turns: 1 to 4 less than oper 
: ate ampere-turns Coil Inductance: .35 Hy 
Mounting: Equipped with plug, to fit standard 
% » Nominal Ampere-Turns for High-Speed 
8-pin octal socket 
Operation: 16 to 40 Operate Current: 10 to 12 : 
Cover: Removable dust-tight cover Speed of Operation: will follow 2500 cycles per 
second; aperiodic to 1000 cycles per second Release Current: 8 to 10 ma 

Contacts: Operate Time: 100 to 180 1% roseconds, 

oo ep : (s.p.s : normally open) itn Deane 00 to 000 ebeteentenie Nominal CGunent 40 ma., steady state; 

. ur 20 verage 
ao Sear a iridium Contact Bounce: None 
ape Age Contact Current Rating: 0.05 amp., max Operate Time: 130 1 , { 
Pressure: 30 grams, min. (Coil energized Contact Voltage Rating: 150 V nax 
) ere-tu 
with 50 ampere-turns) Dielectric Strength: 500 V., rms Release Time: 10 rose 

Coll: Coil Resistance: up to 600 of 

Type: Single winding, bobbin-wound. Life Expectancy: 5 x 10’ operations (determined Energizing Circuit: ( plate circuit of 

Wire: Heavy formex by contact load) va ) tube with 300 volt piate supply 


For full information on the CLARI 7 ype T’ Rela 
or for consultation on any relay problen ee your 


nearest CLARE Sales Engineer or write C. P Clare & Co 


3101 Pratt Blud., Chicago 45, Illinois. In Canada 
Canadian Line Materials Ltd., Toronto 13 


Cable Address: CLARE! 


Send for Clare Bulletin Number 117 
FIRST IN THE INDUSTRIAL FIELD ———— > 





MICRO SWITCH Precision Switches 


A PRINCIPLE on 


GOOD DESIGN 






MULTIPLE CIRCUIT 


| °3 
=) : ROTARY SWITCH ie 
We! A si 


ENVIRONMENT-PROOF 
SWITCH 


ments 
xacting electronic require 
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your current 
w service performance. Does y ee oa 
‘ , ‘ 
: oe aoe - “ane _ ; rolve any * wit¢ hes > hi c 
ee we 1- prob jlem involv 
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—_ il 
A Multiple Circuit aeeary Switch eon 
handle up to 8 circuits at 20 amperes 
1a } 


eeping 
; a of the ele tronics industry has 
nee 


tion of 
g been an importé ant considera 10 
ineering developm« nt. 


a 


way 
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MICRO SWITCH provides a complete line of 
extremely reliable, smali-s 
snap-action precision switches and mercury 
switches. Available in a wide variety of size 


s, 
shapes, weights, actuators and electrical char- 
acteristics. For all types 


MICRO SWITS Henge 
ssetii- 
New switches ¢ and new switch a‘ 


ving boards 
\ gs on the drav 
blies are alway 


t MICRO SWITCH Often de- 
a 
fit, without 
. these switches 
signers find page" 
hi nge, the particular service a pore 
' W 
a other times cons ultation ith N 
) 


SW Cc engines in ce in ci 1ca- 
% T 8 
iT H yin 1 
a ) gn J j velop rent of 
tion of n old le‘ sgt or ac ei 


and on test 


one entire ly new. | | 
ateve! the task, MICRO SWITCH 
rat or can be mac ie 


either are 
pein ost. in reliable 


available to give the utit 
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SEALED 
SUBMINIATURE SWITCH 


fa? 
size, high-capacity, 


of electrical controls 








6 ga & ee 


MICR 


A DIVISION OF SERTERFOLS- HONEYWELL REGULATOR COMPANY 


at 115 voits a-c- 
' h — Pro 
+-Proof Swite 
ew Environmen — 
7 ied with split contact cire uit arrang< 
vie 
ment. an 
Sealed Subminiature Ss ; Y 
as hig 
letely envy ironment proof, ha g 
~ and long lil 





] city 
arated a med to 
T ture Switch Desig 
High empere : : : 
pers ate perfectly in temperatures up 
op t 
1000 F. -c are con- 
ld enginects @ 
MICRO * SWITCH fic ; hoes. 
; ntly l cated at 20 branch of , 
Stee nvolves no cost. 
Ce nsultation with the ™m inv¢ lve iv 
nisi { 


» ¢ joney. 
ach time and mo 

em eave you much 

It can save y 


HIGH TEMPERATURE SWITCH 





A — line of snap-action and mercury switches 
<> : ) — } fa 
2a 8 &bBoeaee@ 
«+ FREEPORT, ILLINOIS Lil 
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The ancient priests of Egypt were 


engineer whose great pyramid f 

Cheops wa extant, compa ind 

slide rule—all in one. From sighting a in ramids 
the Pole Star, to squaring the con y &B py 

pa to the mathemat of pi 


all there in the pyramid 


Wonder of the world for ages, Gizeh py! iumid was a fount of mathematical 


data—a tool to check measure in aid to celestial navigation. Today's air 
craft are flying pyramid collecting and integrating instantaneous meas 
urements for orientation and control. Kollsman activities cover these 


even fic Ids 


AIRCRAFT INSTRUMENTS 
PRECISION CONTROLS 
PRECISION COMPUTERS AND COMPONENTS 
OPTICAL COMPONENTS AND SYSTEMS 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 
MOTORS AND SYNCHROS 
INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 


Our manufacturing and research facilitie our skill ad talents, are 


tilable to those seeking olutions to instrumentation and cont: | problems 


gp ko | | S m q Nn ee 


10A 45th AVE., ELMHURST, N.Y. « GLENDALE, CALIF. « SUBSIDIARY OF . Slanda nd COIL PRODUCTS CO. INC. 
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COMPLETE LINE 


It is easy to select a BUSS fuse to do the 
job right. The BUSS fuse line includes: dual- 
element (slow blowing), renewable and one- 
time types in sizes from 1/500 ampere up 
plus a companion line of fuse clips, blocks 


and holders 


BUSS FUSES ARE MADE TO PROTECT 
— NOT TO BLOW NEEDLESSLY 


lo assure unfailing dependability — every 
BUSS fuse normally used by the Electronic 
Industries is tested in a sensitive electronic 
device. Any fuse not correctly calibrated, 
properly constructed and right in all physical 


dimensions is automatically rejected 


With the cost of a fuse being so insignificant 
compared to the value of the equipment it pro- 
tects and the value of your good name — it is 
just good business to refuse to take a chance 


on anything less than BUSS quality in fuses. 


Want more information? Use post card on last page 
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FAUST WORTHY Mamet ine 
CLeCTRICAL PROTECTION 


IF YOUR PROTECTION PROBLEM 
iS “DIFFERENT”! 


You can save engineering time by letting the BUSS 
fuse engineers help you select the fuse best suited to 
your particular conditions. If possible, the fuse 
selected will be available in local wholesalers’ stocks, 
so that your device can be easily serviced. 





Be sure to get the latest information on BUSS and 
FUSETRON small dimension fuses and fuseholders 
. Write for bulletin SFB. 


Makers of a complete line of fuses for home, farm, 
commercial, electronic, automotive and industrial use 


ELRC 1055 


BUSSMANN MFG. CO. (Division of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO, 
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A TIME-RATE INDICATOR YOU CAN REALLY COUNT ON! 


U 





compensated con- 

ics thclenouiee cecieenaoaiis —— 
scaler determined time base. em, ee 

Measures frequency in megacycles 

up to 10 mc with accuracy up - 1 What’s your problem? Frequency measurements? 
part in 10 million — and . Data recording? Process control? 


Whether you’re counting marbles or megohms 


porated Cae instrumentation or automation — LFE’s 501 Time-Rate 
Measures time interval in the range Indicator can do more for less money than any similar 
from 0.1 usec to 28,000 hours. device on the market. This high speed electronic counter 
Measures ratio between is much more reliable, because it uses a scaler-deter- 
may ef tw oe ag mined time base — a device of extraordinary accuracy 
Counts up to 10 million pulses per _ found in no other indicator. 

second with a relative accuracy up 

to & count. 

Includes builtin wide band i | LABORATORY FOR 


gain 
width of eps to 10 me:and with a ELECTRONICS, INC. 


@’> PITTS ST., BOSTON 14, MASS. 
Representatives in principal cities in U. S. and Canada 
Inquiries on export sales should be addressed to: 


Andrew S. Szucs, Inc., 50 Broad Street, New York 4, N. Y 
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| a dependable source for 
SILICON POWER RECTIFIERS 


Medium Power Series of 6 Types. 
Ratings up to 600 P.I.V. and 300 Ma. 


Featuring: 


infinitesimally small reverse leakage 
current (Reverse resistance of 1000 meg- 
ohms) 


Ambient temperature range: — 55°C to 
150°C 


No de-rating up to 100°C 


Extremely low forward resistance (1 
ohm) 


Highest rectification ratios (10°) 
Convenient coaxial pigtail leads 


All-welded hermetic seal for long life 


Automatic Silicon Power Rectifiers 


are ideally suited for use in all types of 
miniaturized equipment. Complete 
technical data covering the six types 
(1N440 to 1N445) already available is 
contained in a 4 page illustrated cata- 
log available on request. Your inquiry 
will receive prompt attention 
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ABSOLUTE MAXIMUM RATINGS 
(For 55°C Ambient) 

Peak Inverse Voltage (volts 

D.C. Output Current (ma.)’ 


Peak Forward Current (amps.) 


Full Load Voltage Drop (volts) 


Reverse Current at Rated 
P.1.V. (microamps.) 





1. Continuous reverse voltage equal to the P.|.V. may be applied 


2. For ambient temperatures greater than 100°C, de-rate the D.C. output current 
by 60 mo. for each 10°C above 100°C 


NOTE: Silicon power rectifier types with higher peak inverse voltages than those 
shown above ore available to meet specific requirements 


Every part Automatic uses 





... Automatic makes 


UTOMATIC 
MANUFACTURING 


idiary General Instrument Corporat 







: 


65 GOUVERNEUR ST., 
NEWARK 4, N. J. 


*T.M. Reg. U.S. Pat. Off 
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FOR FM/FM 







CHARACTERISTICS 
Center Frequency 
250 cycles to 110 ke 
Deviation 
+5% to +40% of center 
frequency 
Frequency Response 
DC to 40% of bandwidth 
Input Signal 
0.01 volt rms minimum 
per subcarrier and 15 volts 
rms maximum for com- 
posite of all subcarriers 
Amplitude Modulation 
Less than 1% of band- 
width change for 10 db 
input steps 
Output 
3 single ended outputs 
providing 20 ma of out- 
put current 
Stability 
0.4% after one hour 
warning 
Sensitivity Stability 
0.25% 
Linearity 
+ 0.1% from best straight 
line 
Power Source 
105 to 125 volts, 60 
cycles, 200 watts nominal 





TELEMETERING 


RECEIVING STATIONS 


The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the 
accuracy and stability necessary to permit expansion of Frequency 
Modulation telemetering systems into high precision and automatic data 
handling facilities 

Normal, extended or reduced intelligence frequency response is 
selected by a switch. Signals from proper impedances are of sufficient 
level to directly accommodate many of the commonly employed data 
recording and handling equipment without additional amplifiers. Freedom 
from drift and gain instability maintained by a chopper-stabilized 
DC amplifier 

The design of the band pass filters used in the TDA9 discriminator 
includes a flat response over the pass band, a linear phase shift 
characteristic to provide constant time delay of the intelligence signal, 
and selectivity to provide adequate channel rejection, preventing systems 
intermodulation 

Provisions for fine balance adjustment of center frequency from a 
remote location as well as wow and flutter compensation during tape 
recorder playback have been provided 


Standard discriminators are available for operation on all RDB band: 
The unit is also operable over an extended frequency range with center 
frequencies of 250 cps to 110 ke without deteriorating the performance 
characteristics. Operation using wide deviations up t 40% of the 


channel center frequency can be provided 


“Conds 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


N RTH al L_tv Ww ALtS 









EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.~ SUITE 803, 1701 “RST 


CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 ©. 42nd ST, NEW YORK 
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AEROCOM’S 1046 H.F. TRANSMITTER 


POWER : SIABILITY 


1000 WATTS WITH .003% STABILITY 











Rugged, versatile general purpose H. F 
transmitter — Acrocom’s 1046 packs 1000 watts 
of power and high .003% stability under 
normal operating conditions (0°to + §0°C. ) 
Excellent for point-to-point or ground-to- 


air communication 


Multi-channel! operation on telegraph Al, 
or telephone A} with GM-8A modulator 
new Aecrocom 1046 can be remotely controlled 
vith TMC-R at control position and uses only 
one pair of telephone lines. In A3 operation, 
the local dial control panel is located in 


modulator cabinet 


Transmitter cabinet has 834 inch panel 
pace available for either local dial control 


panel or frequency shift keyer 


Model 1046 operates on 4 crystal-controlled 
frequencies (plus 2 closely spaced frequen- 
cies) in the band 2.0—24 Mes. Operates on 
one frequency at a time; channeling time 
2 seconds. Operates into either balanced or 
unbalanced loads. Operates in ambient -35° 
10+50° C. Power supply: nominal 220 volts, 


50-60 cycles, single phase 


Complete technical data on request 





3090 S.W. 37th AVENUE MIAMI33, FLORIDA 
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TORKRITE 


. newly improved 


. and at lower prices. 


This fine internally threaded 


and embossed tubing is now 


made to fit 8/32, 10/32, 
1/4-28, 5/16-24, and 
5/16-28 cores. 

* * * 


INVESTIGATE 
this outstanding 


coil form! 


* * * 


*Reg. U. 3. Pat. OF 
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CLEVELITE* FOR EVERY USE 


It possesses excellent electrical insulation properties, has good ma 
chinability, and is highly resistant to moisture 


Clevelite is structurally strong, very light and may be easily punched, 


machined or sawed certain tough grades may be cold punched 
satisfactorily 


Clevelite chemical properties are also exceptional 
by solvents and oils 
and salt solutions 


unaffected 
. resistant to normal strength basic acidic, 


Write for folder detailing the seven grades in which CLEVELITE is 
produced 


Why pay more? For Good Quality call CLEVELAND! 





THE 


CLEVELAND CONTAINER 


COMPANY 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. + OGDENSBURG,. N.Y « JAMESBURG WJ. « LOS ANGELES 


ABRASIVE DIVISION oft CLEVELAND, OHIO 
Cleveland Centeiner Conede 









ltd, Prescot! end Terente 





Om 


Representatives: 
NEW YORK AREA: R 1. MURRAY, 604 CENTRAL AVE. EAST ORANGE. HI 
WHEW ENGLAND: f&. S. PETTIGREW & CO. 62 LA SALLE RD. WEST HARTFORD com. | 
CHICAGO AREA PLASTIC TUBING SALES, 5215 WM. RAVENSWOOD AVE. CHICACO 

WEST COAST iV. WM COCHRANE £0. 408 S ALVARADO ST LOS ANGELES 


re information? Use post « 



















Photo courtesy 
Methode Manufacturing Corp. 
Chicago, Ill. 


New CuCriap* copper-clad laminate offers unequalled bond strength, heat 
resistance, solderability, punchability, electrical performance! 
Here's the foil-clad laminate you've been waiting for! It’s CuCLiap LAmicoip® 


made possible by an entirely new concept in bonding material, specially 





designed equipment developed exclusively by Mica Insulator Company. This 


new bond and unique bonding method give you unequalled performance that's 








consistent and dependable from sheet to sheet, lot to lot. * Trade-mark 
You get all these advantages: - rear ais 
LOOK AT THESE TYPICAL PRODUCTION RUN 
A STRONGER BOND WHICH VALUES ON 6028 XXXP CuCLAD LAMICOID: 
IMPROVES WITH AGE AND HEAT BOND STRENGTH—Guaranteed min: 6 lb.; avg. 
BETTER HEAT RESISTANCE 9 Ibs. (90° peel at 2 Ibs/min.) G 
BETTER REACTION TO HOT SOLDER SOLDER TEST—Guaranteed no blisters @ 230- 
BOND ELECTRICALLY EQUAL 240° C. for 10 seconds, 1° square floated on 


molten solder 


TO LAMINATE HEAT RESISTANCE—Guaranteed no change at 


IMPROVED ARC RESISTANCE 150° C. for Vo hour in air-circulated oven, air 
SUPERIOR PUNCHABILITY Gow perelisl te specimen 
; 4 SURFACE RESISTIVITY, megohms 
and CuCr ap LAMicorp is competitively C-96/35/90 7.3 x 108 
riced! VOLUME RESISTIVITY, megohm cm 
prices C-96/35/90 37 x 10 
CuCiap LAMicow ws available NOW, WATER ABSORPTION 
1/16” th., E-1/105 + D-24/23 
in several grades. Tell us your require copper on 0.1% 
; 1/16” th,, E-1/105 4. D-24/23 
ments or problemis-—o1 ask to have a Gunaes tenaeel 07% 





Mico Sales Engineer call. 


= 


LAMICOID © (Laminated Plastic) *MICANITE ® (Built-up Mica) « EMPIRG ® (Coated Fabrics and Papers)+ FABRICATED MICA * ISOMICA ® 





MICA Suubaior COMPANY 


Schenectady 1, New York 
Offices in Principal Cittes 





In Canada— Micanite Canada, Ltd., Granby, Quebec 
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PYRAMID SOLID DIELECTRIC GLASSEAL! CAPACITORS FOR 


© POINT PREFERENCE 


Especially sturdy capacitors capable of with 
: standing vibrational stresses of high accel 
eration and frequency, and severe shock con 
ditions encountered in guided missiles and 


airborne equipment 


Utilize new, rugged compression-seal type 
glass-to-metal solder-seal terminals. Term: 
nals wil! not work loose or rotate under any 


operating conditions 


Functional operating range from —55°C to 
125°C 


Operates normally under severe humidity 


conditions 


Production tests for voltage breakdown, ca 
pacitance, power factor, insulation resistance 
and seal are performed on a 100% basis 





a 

s Capacitance range: 001 mfd. to 1.0 mfd.; 
‘ voltage range: 100 to 600 V.D.C. operating; 
2 can be provided to standard tolerance of 
—s *20% or to closer tolerance, if desired 

c 

z 

2 

a 

S 

2 

be 

3 

a 


1. Hermetically sealed in metallic cases. 
2. Power factor less than 1%. 
3. Subminiature in size. 


4. Available in both inserted tab and extended 


+ FACTORS 


foil constructions. 


For complete engineering information contact your 


local Pyramid representative or write to— 


CAPACITOR DIVISION 


PYRAM ' D ELECTRIC COMPANY 


1445 Hudson Blvd. + North Bergen, N. J. 
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One big family 


with a sin 


Whether you need terminals, clips, coils, 
chokes, capacitors or any of a number 
of electronic components you can be 
sure they’re right if they’re made by CTC. 

One continuing basic idea governs the 
manufacture of every CTC product. And 
that idea is: quality control. We could not 
guarantee our products as we do without 
a constant check of numerous details that 
determine reliable performance. Our qual- 
ity control engineers see to it that these 
manufacturing standards are consistently 
maintained from close scrutiny of raw 
materials right through to inspection of 
finished product. 

Pictured here are a number of com- 
ponents available at CTC including our 


gle thought 


three kits. These components come in 
standard form and are also custom engi- 
neered to meet your particular require- 
ments. We would be glad to give you com- 
plete details, including specifications and 
prices, on any or all CTC units as well 
as information on how CTC components 
can be specially designed to solve your 
electronic components problems. 

You will find it well worthwhile to use 
components that are guaranteed. Write to 
Cambridge Thermionic Corporation, 437 
Concord Avenue, Cambridge 38, Mass. 
West Coast Manufacturers contact: E. V. 
Roberts, 5068 West Washington Bivd., 
Los Angeles 16 and 988 Market Street, 
San Francisco, California. 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard e \ 


4@ CTC Components shown include: A. capacitor; B. standard and insulated terminals 
C. coil form kit; D. panel hardware; E. coil kit; F. RF choke kit; G. coil forma and 
coils; H. standard and custom terminal boards; |. shielded coil form; J. RF chokes; 
K. diode clips 
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New Formica 4-point laminated plastics service --- 
valuable aid for the electronics engineer 


Formica has just announced a new laminated plastics service of real 
value to you in your search for new materials to improve the perform- 
ance and reduce the cost of electronic components. 


This new service makes it easy for 


you to evaluate and apply Formica 
laminated plastics. Here's how it 
works 


1. Application engineering ana 
lyzes your application and recom 
mends one of Formica’s 53 standard 
grades if it meets your require 
ments. This saves your time 


2. Research can roduce a 
I 


o ome cme — +e - 


THE FORMICA CO., 
FORMICA® 


96 


new 


4640 SPRING GROVE AVE., 


the most famous name in laminated plastics 


grade with properties engineered to 
your exact specifications, thus sav- 
ing time and lowering development 
cost 

3. Fabricating, molding and post- 
forming bring Formica material to 
you in any shape or size— quickly, 
accurately and in volume. 

4. Customer Stock Service: For 
the first time large stocks of stand 
ard sheets and rods are now ready 


oe — 
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CINCINNATI 


engineered for industry, Beauty Bonded for the home 


for rapid delivery ... to serve your 
fast moving production schedule 


For further information on how this 
unique new service can implement 
your product research and develop- 
ment, call your Formica district 
office, or 


industrial 


ita 


32, OHIO 
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OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as cffective, readable, well designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING 
Service offers a new approach to your publication problems an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production Ol: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to.your own o1 povernime nit specifications Save time, save money 

and make your communications work! Let our staff be your staff for 


technical and business publications 


MeGraw-Hill Book Co. TECHNICAL WAITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc 
330 West 42nd Street, New York 36, N. Y @ LOngacre 4-3000 


This service is available through ad agencies, 








MINIATURE CONTROLS 


SERIES F 


Approximately 54" 


in diameter exclusive 
RATINGS: 0.3 watt through 10,000 ohms 


0.1 watt above 10,000 ohms . . 
ats of terminals, these tiny units 


MAXIMUM VOLTAGE: 350 volts 


scien oneiaiiines provide full Stac kpole variable resistor quality 


Diameter: 0.1235" to 0.1245 el in the smallest practical sizes yet produced. 
Max. Depth FMS: °, without switch, S k | . | . 
ch se salads aah demiienie Stackpole composition carbon resistance 
Std. Lengths: Same as furnished on element with gold-plated ring and contact 
Stackpole Type LR controls , 
ccsow diver thet: 0.040" + 0.003 r hub springs assure quiet and stable operation. 
wide by 744 + 0.010 deep. Random ! 
ot preferred } Resistance ranges, tapers, and other 
Knurls for finger adjustment , long ft ' . 
ei specifications to RETMA standards. Samples 
Flats: 0.094 * 0.002 by % ~ eS 
or to within 4 Aa OF Bushing per" gladly supplied to quantity users on request. 
whichever is shorter pe ; P 


Electronic Components Division 


STACKPOLE CARBON COMPANY, St. Marys, Pa. 


n Canada CANADIAN STACKPOLE LTO 550 Evans Ave Etobicoke, Taronte 14, Ont 
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een DESI 


New 4-EVacoz-5ez° component rectifiers top 80,000-hour-life expectancy 


a Life expectancy has now been raised 
ze from 60,000 to over 80,000 hours for 
General Electric’s new miniature Vac- 
u-Sel rectifier stacks. Achieved by con- 
stantly improving processing tech- 
niques, this 20,000 hour increase in life 
is backed up by laboratory tests. De- 
veloped for electronic, industrial-con 
trol, and power applications, these units 





offer compactness and. stabilit of 
electrical characteristics. Ambient tem 
perature range is broad 65 C to 
130 C—and a wide variety of sizes, 
housings and finishes are available 

The ‘‘Selecto-Chart”’ shown below is 
part of a new application approach 
developed by G.E. It gives you greater 
freedom of design in selecting from the 
many rectifier sizes and types. Send for 


GEA-5935A, GEA-6273 


Registered trade-mark of General Electric Co. 





COMPACT RECTIFIER STACKS offer designers INCREASE IN LIFE EXPECTANCY is shown in SELECTION IS EASY with new G-E Vac-u-Sel 


stable electrical characteristics typical curves for 45-volt cells rectifier “Selecto-Chart 


G-E molded-case circuit breakers provide safe fuseless circuit protection 


Thermal-magnetic trip elements in G-E 
molded-case circuit breakers help guard 
conductors against short circuits and 
sustained overloads. Operation is cool, 
life is lengthened through de-ionizing arc 
quenchers that quickly dissipate arcs. 

Extra safety results from trip-free 
operating mechanism that opens con 
tacts against overcurrents even if handle 
is held closed. Solderless lugs, straight-in 
wiring make installation simple 

Ratings from 10 through 600 am 
peres for circuits of 120, 240, 480, 600 
volts a-« ind for 125 0 volts d-« 
GEC. 1032 


—GENERAL @@ ELECTRIC— 
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TIMELY HIGHLIGHTS 
ON G-E COMPONENTS 


G.E. cuts radar transformer weights up to 35% 








Small or large, narrow or wide, light duce coil sizes as much as 53‘ 
weight, long life—whatever your re All G-E radar components are de- 
quirements, General Electric will build signed for compact installation. All can 
high-voltage, oil-filled transformers and be manufactured to MIL-T-27 speci 
inductors to your specifications. The fications. All have characteristics and 
picture at left, for example, shows how features to meet a wide range of re 
G.E. cut 61 pounds from a typical quirements. G.E.’s fully equipped model 
radar power supply by redesigning with shop pools engineering and manufactur- 
smaller embedded-layer coil These coro ing skill to fulfill your needs The she p 
na-free components are suitable for many can deliver prototype units for your 
electronic applications other than radar experimental or system development 
Among the advantages of these projects-—in a hurry——because work on 
smaller ind more reliable G-E com your jobs begins immediately Testing 
ponents are: (1) more efficient cores is strict. Vibration, thermal-cycling and 
permit weight savings to 11%, (2) moisture resistance tests are extra steps 
alumina terminals add reliability, and that can be taken by G.E. to assure 
(3) the use of Formex* wire and new components of the highest quality. Ask 
embedded-layer winding techniques re for Bulletin GEA-5963 


ed trade ma 


Two 02. switchette operates up to 50,000 ft. alt., from ~10° F to 200° F 


Versatile, corrosion-resistant and com 
pact, General Electric Size 2 switchettes 
perform perfectly under extremes of 
altitude and temperature, combine low 
inertia moving parts with high contact 
tip force. Totally enclosed contact 
structure protects it from tampering 
and dirt. Screw-type terminals simplify 
wiring. For aircraft use where vibration 
is severe and space limited, its snap 
action and double-break-contact con 
struction are especially valuable. Spring- 
return button on the housing can be 
actuated by lever, bellows, or other 
means. Bulletin GEC-207A, 





—-------—----------4 









EQUIPMENT FOR 


ELECTRONIC MANUFACTURERS Section A667-32 
Schenectady 5, N. Y. 


General Electric Company, Apparatus Sales Division 


hp motors Development Please send me the following bulletins 
Ructifie 
Components |. end Cention for reference only for planning an immediate project 
Mete nstrument ficating lights GEA-5963 Radar Transformers 
omot trol switches Equipment 


GEC-207A Switchettes 

GEC-1032 Molded-case Circuit Breakers 
GEA-5935A Miniature Vac-u-Sel Rectifiers 
GEA-6273 New Vac-u-Sel Component Rectifier: 


Solder: 





3 ir 


Name 
Company 


City State 


amas TURN PAGE FOR MORE G-E COMPONENT HIGHLIGHTS y 
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INFRA-RED LAMPS subject new G-E capacitor to 125° C ambient temperature. 


New G-E high-temperature Tantalytic’ capacitors 
operate in+125 C ambient at full voltage 








Where quality, long life and small size meet the tough requirements of minia- Three rectangular case sizes permit 
are required in high-temperature, minia turized military equipment: energy ratings from 36 uf at 100 volts d-c to 
turized, high-reliability equipment, spec storage, filtering, or by-pass applica 180 uf at 30 volts d-c. All three sizes 
ify General Electric's new 125° C Tan tions in electronic ordnance, guided have same square base, varying only 
talytic capacitors. Designed to operate missile, navigation, communication, and tem See volumetric 
at full voltage in high temperature, they control equipment Features: low leakage currents, long 
shelf and operating life, availability in 
mw PERMISWIBLE APPLIED WY HF ERENT TEMPERATURE polar and nonpolar construction for use 
. in both a-c and d-c circuits. When 
r operated at ambient of 125° C at rated 
} | voltage, units meet qualification re 
eee quirements of 1000 hours with not more 
0 | i t mal than 20 per cent loss in initial 25° C 

7 | capacitance 
> | Unlike other ty pes f Tantalytic ca 
' pacitors, the foil construction offers 
0! | chemically neutral electrolyte to mini 
er 6 © sii mize corrosion danger, plus excellent 
mechanical stability and freedom from 
LONG LIFE of G-E 125° C Tantalytic capacitors HIGHER VOLTAGES than 100 VDC can be electrical noise under shock or vibration 
is shown by graph of life vs. loss of capaci- applied with no life loss at ambients below Ask for Bulletins GEA-6258 and GED- 

tance for typical 100-v d-c unit, rated + 125° C as shown above, 2620. 


GENERAL @® ELECTRIC 
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DESIGNERS  Siamaecic 
DIGEST RCO IN TRS 


G.E. protects equipment with instantaneous voltage stabilization within +17 


VOLTAGE STABILIZATION CHARACTERISTICS OF A TYPICAL 
STANDARD 115. OR 200:VOLT UNIT OPERATED AT VARIOUS LOADS 





AANANN, ANNAN 
VUUUUU VW 


ANNANAN 
WU 





ee a a a ee ee ee ee ee 
eoevenme nan ares ee wee 
PePuT VOLTAGE VOLTS 
Ovtput voltage is stabilized within 
twe cycles as load current jumps from 
General Electric voltage-stabilizing tions for you. You can use them in 
transformers are completely automatic. literally hundreds of types of equipment, 
The compact units offer low losses, high New applications and new methods of QeruT vouTagr 


input factor, fast response. They are 
easily installed, have no moving parts, 
and need virtually no maintenance 
Often designers find standard units most 
satisfactory, either incorporated in new with these units are shown graphically 


equipment or adapted to existing cir in the three curves at right, and typical 
cuits. If special units are required, G-E characteristics above. Bulletin GEA 
engineers will co-operate in finding solu 5754A \ WV NVVVY 


G-E saturable reactors control individual power loads at low cost Rees 


Oviput voltage is stabilized in less 
than 1'4 cycles as input drops from 
130 te 100 volts. 


Annan NA 
IWUUUUNU WW 


AW Hh 


applying these voltage-stabilizing trans- 
formers are continually being dis- 


covered. The rapid responses of control 





Faced with fixed power sources, appli- ictive load banks. G.E. can design them 

, cation and design engineers can draw in a wide variet f a-c and d-c ratings Ovmpes etibigs iguana 
on General Electri lesign pool” of to meet your special application needs, cycles as load current jumps from half 
more than 1000 different saturable re Bulletin GEA-6354 load to full lead. 
actor designs. This will simplify solving 
the problems they occa Tac8 OF COR- 2 — 
trolling individual power loads man General Electric Company, Apparatus Sales Division | 


ually or automatically at low cost. Very 


| Section A667-32 
efficient even at light loads, a G-E Schenectady 5, N. Y. 
saturable reactor provides control in an | Please send me the following bulletins: 
a-c circuit by direct current Adjust | VV for reference only for planning immediate project 
ment is smooth all the way. They can GEA-6258 125C Tantalytic Capacitors GEA-6354 Saturable Reactors ' 
be satisfactorily utilized in a wide range | GED-2620 Capacitors for Electronics GEA-5754A Voltage Stabilizers | 
of applications, including electrically | For information on other products, contact your nearest G-E Apparatus Sales Office 
heated furnace and boilers, or milk | iii 
pasteurizers and X-ray equipment Company 

Apply them, too, in reduced atin City State 
starting, or continuously adjustable re- | 
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CABLES CONSTRUCTED with 
BAKELITE POLYETHYLENE and VINYL PLASTICS 


TRADE MARK 





, 


Sed lhe comMpontls of ls Ib) 





Designed for business use, the IBM 702 Electronic Data Process- 
ing Machine has its component units housed in separate cabinets. 
This permits assembly of the most efficient system to fit user's 
needs, Essentials are the arithmetical and logical unit, the opera 
tor’s control console, magnetic tape units, an input card reader 
and an output printer and card punch One or more magnetic 
drums are also often included 











Three input-output cables are shown leading into the central This picture shows the tape control unit employing two harness 
srocessing unit of the machine. They are separated here by a cables through which its signals are transmitted, Two power 
lament transformer cables are at left 
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T... IBM 702 Electronic Data Processing 
Machine has a capacity of more than ten 
million operations an hour. Made up of half 
a dozen or more units, depending on the 


user's needs, the system can be assembled 





He re 


ing machine units through a junction box. Wire 









two cables are interconnecting two process- 


to assure utmost flexibility of operation. 


To carry the signals between the units, mesh reinforcements are strain relievers which keep 
¢ cable from being pulle d out of lead-ins accidentally, 
Cable made by Plastoid Corporation, 


Hamburg, N. J 


the manufacturer uses input-output cable 
covered with Bake.ire Brand Vinyl Plas- 
tic. The cable contains 52 conductors in — 
sulated with Bakeire Vinyl Plastic and 
{0 miniature coaxial cables insulated with 
BAKELITE Polyethylene. 


These BAKELITI plastics offer a number 





of safeguards and advantages for cable 
construction. Polyethylene has an excep- 
tionally low and stable dielectric constant 
and low power factor Vinyl plastic is flex 
ible, tough and abrasion resistant—an ex 
cellent protective material for complex 


BAKELITE 


cable assemblies. y BRAND 


Your own particular application for wire o Polyethylene and Vinyl 


and cable may well benefit from the use of 


BAKELITE Polyethylene and Vinyl plastics Plastics f 
| ys Ss 


as insulation or jacketing. Write Dept. KM- 


50 for data and engineering assistance. —_ a . “SS a 
y he ag “ me * a £ 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [{{g¥ 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Bake ire and the Trefoil Symbol are registered trade-marks of UCC 
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CRUCIBLE PERMANENT MAGNETS 


provide maximum energy. 


In designing magnetrons for radar systems 
or any very high-frequency oscillator applica- 
tion — you can be sure of a consistently higher 
energy product with Crucible alnico magnets. 
This means more power from a minimum size 
magnet! 

Crucible alnico permanent magnets are 
made to meet practically any size requirement 
from a fraction of an ounce to several hundred 
pounds. And they’re sand cast, shell molded 


.. Minimum size 


or investment cast to the exact size, shape, 
tolerance and finish you need. 

Crucible has been one of the largest pro 
ducers of permanent magnets since the de- 
velopment of alnico alloys. Its unsurpassed 
magnet experience is backed by over 50 years 
of fine steelmaking. That’s why the best solu- 
tion to magnet problems starts with a call to 
Crucible. Crucible Steel Company of America, 
Henry W. Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 
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NOW 


ko '/; and '/ watt Molded Precistors 


IRC molded Deposited and Boron Carbon 
Precistors are now available in '4, 4 and 
'4 watt sizes. These 1% precision film type 
resistors combine the advantages of high 
stability, small size and low cost in either 
deposited carbon or boron carbon units. 


Ratings are based on full load at 70°C. ambient 


The molded plastic housing provides complete 
mechanical protection, minimizes the effect of 


moisture and improves load life characteristics. 


Equivalent In Size To IRC’s Popular Types BTS*BW'2 + BTA 


eben 


| D 


LJ 
—> <—_ 







IRC Size 
Equivalent 


Precistor 


Types 


MDA — MBA 


MDB — MBB 
| moc — MBC 





Precision Wire Wounds « Ultra HF 
and Hi-Voltage Resistors « Low 
Value Capacitors « Selenium Recti- 
insulated Chokes 
Hermetic Sealing Terminais 


Voitmeter Muitipliers « Boron & 
Deposited Carbon Precistors « 
Controls anu Potentiometers 
* Power Resistors « Low Wattage 
Wire Wounds « Germanium Diodes 
¢ insulated Composition Resistors 


fiers « * and 
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MOLDED DEPOSITED 
CARBON PRECISTORS 


=——— 


Type MDA— 4 Waitt 


——— ---—— - +. 


on, lai” 
coh Dit 1%, 


Type MDB— 4 Watt 


—--| — 


EE 
hile he bie 


Type MDC— 4 Watt 


MOLDED BORON 
CARBON PRECISTORS 


Type MBA— 4 Watt 


j Irie 
ae 


Type MBB— 4 Watt 


Type MBC—'4 Wott 


INTERNATIONAL RESISTANCE CO. 
Dept. 232, 401 N. Broad St., Philadelphia 8, Po 


in Canada; International Resistance Co., Lid., Toronto, 


licensee 
Send me data on: 
| | Molded Deposited Carbon Precistors 


Molded Boron Carbon Precistors 


Nome 


Compony 
Addrew___ 


City — . a State 
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Interlock Sub-Miniature Plugs 


Eliminate Soldering For Fast Installation Of Speaker Kit! 


Now, one model takes the place of three in the new 
Gray Audograph line. These famous dictation machines 
are designed with built-in eyelets to receive Type “C” 
Interlock Plugs. When speaker-equipped models are 
ordered, specially designed speaker kits, wired with 
the Sub-miniature Plugs, are quickly and easily 
plugged in. Hubbell /nterlock’s exclusive automatic lock- 





Want more information? Use post card on lost page 


ing-quick disconnect feature makes possible a solder 
less, low contact resistance connection from the speak 
er kit to the panel eyelets. The tiny Type “C” Plugs 
are also easily and quickly disconnected for mainte 
nance or replacement of speaker if necessary. Our 
Development Laboratory will cooperate with your En- 
gineers to adapt Interlock for your specific applications 


* For Further Information, Write Dept. A [setr-cocxine 


& 
oer ener 


CONNECTORS 
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NOW 


anew wire wound potentiometer 





The mechanical and electrical features of Type 2W 
Rheostat-Potentiometer are designed for 
current and future electronic circuits. This modern, 
2 watt unit offers maximum application 
adaptability plus typical IRC superior performance. 
Electrical operation is improved by one-piece 
center terminal and collector ring, and direct ih 
contact between collector ring and contactor. "Equivalent Te JAN-R-19 
Advanced mechanical design anchors winding ' 
securely to strip, locks element into position, 
and assures accurate location of terminals. 


SRE MO: sige 







IMPROVED DESIGN FEATURES 
* Better Heat Dissipation 
> Greater Dust Protection 


Increased Mechanical Rotation 





Increased Electrical Rotation 


» More Resistance Values 


; Based On 60°C. Rise 
Double and Single Taps Available | 


Above 40°C. Ambient 
SEND COUPON FOR DATA BULLETIN 
INTERNATIONAL RESISTANCE CO. 


Dept. 234, 403 WN. Broad Street, Philadelphia 8, Pa 


Voltmeter Multipliers * Boron & 
Deposited Carbon Precistors «+ 
Insulated Composition Resistors * 
Power Resistors + Controls and 
Potentiometers * Low Wattage 
Wire Wounds * Germanium Diodes 


In Canada: International Resistance Co., lid., Toronto, 
licensee 


Send Bulletin describing Type 2W Potentiometers 


Nome 


Precision Wire Wounds * Ultra HF 
and Hi-Voltage Resistors * Low 
Value Capacitors *« Selenium 
Rectifiers + Insulated Chokes + 
Hermetic Sealing Terminals 


aie 
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RCA-5693 
Sharp-Cutoff Pentode 


RCA-5691 
High-Mu Twin Thode 


RCA-5690 


Full-Wave Vacuum Rectifier 
RCA-5692 


Medium-Mu Twin Triode 


RCA “SPECIAL REDS” COVERED BY WARRANTY TO GIVE 
AT LEAST TWO YEARS OR 10,000 HOURS OF SERVICE 


RCA “Special Reds’—built for long life—are specially designed to with. 
stand extremes of temperature, humidity, atmospheric pressures, vibration, 
impact, and mechanical shock. Recommended especially for industrial 
electronics and airborne communications equipment. 


a it < » lth 


7 att 


RCA “PENCIL” TUBES FOR METEOROLOGICAL SURVEY, 
AIRCRAFT CONTROL EQUIPMENT, COMMUNICATIONS, 
AND UHF TEST EQUIPMENT 


RCA-6263,-6264,-5876,-5675,-5893,-5794,-6562, and-6173 . . . eight 
types featuring small size, light weight, low heater wattage, good thermal 
stability, minimum transit time, low lead-inductance and low interelec- 
trode-capacitances. These types include tubes for power amplifier, fre- 
quency multiplier, pulse detection and oscillator applications. Investigate 
these highly efficient tubes for your designs. For catalog information on RCA 
“Pencil” Tubes write for booklet RIT-104, 


a ee eae eS eae ee a ee 
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FOR DEPENDABILITY ...RCA-4X150A BEAM 
POWER TUBE 


RCA-4X150A ... manufactured at RCA’s modern Lancaster 
plant... is a compact, forced-air-cooled, beam power tube of 
coaxial-electrode construction—with a max. plate-dissipation 
rating of 150 watts. For UHF power amplifier, or oscillator serv 
ice up to 500 Mc. Also may be used as wideband amplifier in 
video applications. The dependability of the RCA-4X150A has 
been proved in military and commercial applications 


TWIN BEAM POWER TUBE FOR 
UHF COMMUNICATIONS SERVICES BETWEEN 
450 AND 470 Mc 


RCA-6524...25 watts max. plate dissipation (ICAS) 
As push-pull rf power amplifier in class C service (ICAS) at 
462 Mc, the 6524 has a max. power input of 45 watts and 
can deliver a power output of approximately 20 watts. 
Features high power sensitivity, compact size, and sturdy 
construction. For use as push-pull rf power amplifier, 
frequency tripler, or audio modulator in fixed or mobile 
communications. (Medium-button septar 7, pin base.) 


RADIO CORPORATION of AMERICA 


TUBE DIVISION 


MARRISON, M.S 
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TWO NEW RCA PUBLICATIONS 


#PG101B...""RCA POWER & GAS TUBES” 
... 24 pages of technical data on 178 RCA 
vacuum power tubes including forced-air 
cooled and water-cooled types, rectifier types, 
thyratrons, ignitrons, magnetrons, and vacu 
um-gauge types 


#rit-104...""RCA RECEIVING-TYPE TUBES 
FOR INDUSTRY AND COMMUNICATIONS” 

. 20 pages of technical data on 130 RCA 
small industrial tubes including “Special 
Reds”, “Premium” types, “Pencil” and other 
types for special UHF applications, glow-dis- 
charge types, thyratrons, computer types, 
low-microphonic types, and many other types. 


Call Your RCA Representative: 


East: HUmboldt 5-3900 
744 Broad Street 
Nework 1, N, J. 


Midwest: Whitehall 4-2900 
Suite 1181, 
Merchandise Mart Plaza, 
Chicago 54, lil. 


MAdison 9-3671 
420 S. San Pedro Street 
Los Angeles 13, Calif. 


NEW “HEART THROB” OF THE AIRLINES FOR TECHNICAL INFORMATION 


Air navigation, today, conquers stormy weather zones by means of Write: RCA, Commercial Engineering, Sec- 
“weather radar’ which guides aircraft to the paths of least turbulence. Sap 510-4, ena Cones 
es a Circle items in which you are interested. 

The RCA-6521 Magnetron—the very heart of ‘‘weather-radar”’ equip- “Special Reds” 6521 4X1SOA 6524 
ment—was designed specifically for this service. Of the internal-reso- Booklet #RIT-104 Booklet #PG101B 
nant-circuit type with an integral magnet, the RCA-6521 is designed ae 

and conservatively zated for long, reliable performance as a pulsed 
oscillator at a fixed frequency of 5400 Mc. It is capable of giving a peak 


power output of 100 Kw. 


Position 
Company 


Address 
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Let G-M supply the right motor to 
fit your system! By specializing in servo 
motors—not systems—G-M can offer you a 
broader range of sizes and characteristics. 
You choose from all the standard sizes. . 
plus standard sizes specially modified to meet 
specific circuit requirements. Or, request a 
G-M tailor-made servo motor with the cor- 
rect combination of impedance, voltage and 
other values to meet your exact circuit re- 
quirements. You get the right motor—right 
on time—when you specify G-M Servo Motors! 


ae 
# SERVO MOTORS + MOTOR GENERATORS « SYNCHRONOUS-HYSTERESIS MOTORS ! _ \| \ ' \ 
» > h 


Write for literature and information! Use G-M charts and 


specifications to select the best values for the control : EAA athe e tt 


phase of your servo motor. Whether you are designing 4336 N. Knox Avenue « Chicago 4] 
a new system, or seeking better performance in an exist- a tn 
ing system, let G-M help. 


110 Want more information? Use post card on last page 
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons 
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WHY LEADING MANUFACTURERS USE 
RAYTHEON MAGNETRONS AND KLYSTRONS 





A good test of any product is the company it “eeps. 

The famous trademarks above belong to only 

four of the many distinguished companies 
Excellence in Electronics which use Raytheon magnetrons and klystrons 


in their microwave equipments. 


Manufactured under precision controls by skilled 


men and women, Raytheon microwave tubes give you 





the utmost in first-rate performance, long life, and 


continuous duty under demanding conditions. 


RAYTHEON MAKES: 


Magnetrons and Klystrons, Backward 


Wave Oscillators, Traveling Wave 


RAYTHEON MANUFACTURING COMPANY 


Receiving Tubes, Transistors Microwave and Power Tube Operations, Sec. PT-24 


Tubes, Storage Tubes, Power Tubes, 


Waltham 64, Mass. 








Sensitive 
Versatile 


Stable 






























This new polariged relay, designed 
and manufactured by Siemens & 
Halske Company of Germany, is now 
available from Allied Control, and in 
the near future will be produced by 
Allied with the technical assistaneg of 
Siemens & Halske. 


Types Tris 63 to 69 are recom- 
mended for use in industrial applica 
tions where the special features of a 
polarized relay are required, or 
where its inherent high sensitivity, 
long life and precision operation are 
desired. They are available with trans 
parent or metal dust covers and are 
produced with solder terminals or 16 
point plug in bases (sockets are avail- 
able from Allied Control). Bulletin 


TR gives complete details. 


For military applic ations, these relays 
will be available hermetically sealed 
with either solder terminals or 16 


point plug-in base. 








POLARIZED RELAY 


Specifications For Allied’s Types Tris 63-69 





Type Number 








Tris 63 | Trls64 | Trls65 | Trls66 | Trls67 | Trls68 | Tris 69 
} , 














Description Positions 2 3 2 | 2 | 3 2 
Magnetic Latch 
Operation eS. gh High Null Magnetic Spring Null Spring 
Contact | Sensitivity Center Latch Biased Center Biased 
Pressure | 
Contact Arrangement PDT | SPDT pDPDT | SPDT | DPDT DPOT 
Circuit Symbols ne Ceegrayy ; : J 2 | 
j } / / , j . { j J ‘ ‘) ; ‘ ‘ 
other purposes . 
“Operate” Excitation Amp. Turns P 2 2.2 5.5 5 4 15 
“Operate” Power u Watts 5 4 50 300 250 160 225 | 
Working Excitatior Amp. Turns 5 4 b 10 10 10 25 
Working Power u Watts 2250 160 46 ] ) 1000 1000 6250 
“Release” Excitatior Amp. Turns 2.2 2.4 4 5 
Max. Rate of Operatior Oper./Se< 200 200 200 200 100 200 100 
} cal aetna: steele natin leenen menenenmne ietmnemnieneeel 
Contacts Silver, General Purpose Dielectric | Coil to Frame 500v rms 
2 amp., 28v d-c resistive load Test Contact to Contact 350v rms 
Platinum Alloy A. Low-Level Voltage | Contact to Frame 500v rms 
| Coil to Coil 150-500v rms 
| Applications up to | amp a Resistonces from 1.1 to 18,000 ohms | 
vrata Amey 0. eevy Duty Coils Max. number of windings 8 
Applications above | amp Max. Continuous Loading | watt 
Max. Continuous Current 5 amps Temperature Max. Ambient 85°C 








DIMENSIONS 


PLUG-IN OLDER TERMINALS 


@ ALLIED CONTROL 


ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21,N.Y. 


















Tenney-Testing 
SAVED" 


© 
A TenneyZphere altitude chamber proved ¥i '" i 
his equipment would not fail—even in a! iF 
emergencies. un 


Every day, all over the world, Tenney Test Chambers 
in military and civilian installations uncover defects in 
critical equipment and components. More than 3,000 
Tenney Test Chambers are now in use, improving 


product performance and protecting life by duplicating TENNEY ALTITUDE CHAMBERS COVER 
every severe environmental condition accurately... ALL CONDITIONS 
dependably. This Walk-In Chamber tests fire control ; se . 

equipment at extreme temperatures and altitudes at the @ Altitude: Sea level eo 500,000 Soot me — 
Crosley Division of Avco Manufacturing Corporation. @ Temperature: —120°F to +500°F. 


® Humidity: 10% to 100%. 


Tenney advanced-design, quality equipment brings aah : 
. B i y equij ¥ @ Full instrumentation. 


accurate environmental testing within easy reach of 
every manufacturer. 


Tenney’s specialized engineering and design 


staff is the largest in the industry—let them 
f Cama ae «> help you solve your testing problems, Write 
@. 7 «f bey 
N “ENGINEERING, INC. 


DEPT E-10 1090 SPRINGFIELD ROAD, UNION, N. J. Plants: Union, N. J. and Baltimore, Md. 


Member of Environmental 
- Sediemnend Institute Engineers and Manutacturers of Refrigeration and Environmental Equipment 


8 
° 


Sales Offices: Baltimore; Chicago; Indianapolis; Kansas City; Les Angeles; New York; Son Francisco; St. Louis; Ottawa, Canada 
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~ Eimac Amplifier Klystrons and Circuit Components 


—the easy, economical approach to high power, 
UHF/microwave transmitters 


ie Design and construction of a high power UHF/micro- 
wave transmitter for beyond-the-horizon communication 
and other microwave applications is simple and 
straight-forward with an Eimac amplifier klystron and 
circuit components. In fact, it's easier to build than a 
low frequency Class C amplifier. Eimac high power 
amplifier klystrons, plus Eimac circuit components con- 
sisting of A) Magnetic framework B) RF output load 
coupler C) Magnetic beam-control coils and D) Con- 
venient tuning wide range RF resonant cavities comprise 
the essential elements of a final amplifier package. By 
adding conventional power supplies, control circuits, 
driver and cabinets to the Eimac kiystron-circuit com- 
ponent package, high power at UHF is easily obtained. 
Eimac developed klystron and circuit components pro- 
vide equipment manufacturers with the easy economical 
approach to high power microwave transmitters. In 
many cases, existing low power equipment can be used 
as a driver for the higher powered amplifier. 

Radio Frequency circuitry is completed outside the 
vacuum system of Eimac klystrons through circuit com- 
ponents. This allows unmatched economy by eliminat- 
ing repurchase of costly RF circuitry with each tube 
replacement. 

The reliability and performance of Eimac klystrons 
is proven, as they were employed extensively in estab- 
lished microwave scatter-type communication systems. 

For an easy and economical approach to reliable 
high power microwave transmitting equipment, investi- 
gate the incomparable capabilities of performance- 
proved Eimac developed klystrons and klystron circuit 
components. 




































D 
Resonant cavities 


EIMAC AMPLIFIER KLYSTRONS 


FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER 
IKIOOOLA 400-600 2000w 3K 20,000LF 580-720 5000w 3K50,000LF 580-720 10,000w 
3K50,000LK 720-890 10,000w 

3K30001L ; 
Q 760-980 2000w 3K20,000LK 720-890 5000w 3K50,0001Q 850-1000 10,000w 
3K20,000LA 470-580 5000w 3K50,000LA 470-580 10,000w 4K50,0001Q 750-1000 10,000w 


For further information write our technical service department. 


EITEL-McCULLOUGH, INC. 
SAN BRUNO - CALIFORNIA 


World's Largest Manufacturer of Transmitting Tubes 
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SINCE 1872 








Byron Jackson Co. 


watts of real power 


fo drive antennas 





Mopet 
(BJ-30A) 
Hi-Power 
Standard 
Signal 
Generator 


USM-16 
(BJ-75A) 


Multi-Purpose 
Standard Signal Generator 


SINCE 1872 





ELECTRONICS 


Byron Jackson Go. 


ELECTRONIC DIVISION 
Mailing Address: P.O. Box 2017, Terminal Annex 
Les Angeles 54, California 
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AND MICROVOLTS TO MEASURE NOISE 


5 watts RF output into 50 Continuous tuning 40 MC 


ohms impedance. to 400 MC —spiral dial scale 
4 feet long. 
160 db range of attenua- 
tion —15.0 volts to 0,10 uV. Dial calibrated at intervals 
CW—AM-—PM operation. of 1% frequency. 
Master oscillator—tuned Leakage fields less than 0.1 
power amplifier circuit. uV/meter. 


a clear. sharp crystal note 
AT 440 M¢ 


FLEXIBILITY PLUS!... with AM, FM, PM 
or Sweep Modulation available at the flip of a switch 


Continuous coverage 10 to 440 MC. Single band; no switching 
Tunes to within less than 1000 cps of desired frequency with 
respect to two-step temperature-controlled crystal calibrator 
Automatic frequency stabilization at any desired frequency 
Internal or external AM, FM, PM (alone or in conjunction 
with video pulse and Sync Out pulse). Sweep Frequency modula 
tion with marker pip 
Output 0.1 uV to 0.224 volt (— 127 to 0 dbm) into 50 ohm 
load. Selected output remains constant over full frequency range 
After warm-up, frequency drift is less than * 0.002% in eight 


hours at room temperature 


? Use post cord o ast page 


TELEPHONE 
RYAN 1-5166 














| Mullard 


Electronic Tubes 
used throughout the world 


Want more information? Use post card on last page. 


British equipment manufacturers are making a vital contribution 
to the development of electronics in all fields of application. 
Their products are being exported to every corner of the world, 
earning a universal reputation for advanced techniques and 
excellent performance. 

The majority of these electronic equipment manufacturers con- 
sistently use Mullard tubes. This choice is decided upon because 
they prefer the greater assurance of efficiency and dependability, 
and because the vast manufacturing resources of the Mullard 
organisation guarantee ready availability of Mullard tubes 
wherever they are needed. 





Write to the undermentioned distributors for full details of 
Mullard tubes :— 


In the U.S A. International Electronics Corporation, 
Department E10, 
81, Spring Street, N. ¥Y. 12, New York, U.S.A. 


In Canada Rogers Majestic Electronics Limited, 
Department 1B 
11-19 Brentcliffe Road, Toronto 17, Ontario, Canada, 


ET 


MULLARD OVERSEAS LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, ENGLAND 


Mullard is the Trade Mark of nae 
Mullard Ltd., and is registered in most of the principal countries of the world. . 7 


MEV 25 





October, 1955 — ELECTRONICS 


















FROM: The custom engineering staff at NJE 
telemeter ine 





of computers, 


TO: Designers 
TV transmitt 


equipment, 


Why SEMI-Regulated Power Supplies ? 


ers, etc. 


SUBJECT: 
over twenty-five requests each week for custom 
Most of these requests are 
ated 





We receive 
power SUPP 
obviously built ar 
power suppliese 

Of course, we're in an excellent position 

these specifications objectively—sinc® we 
all seven types of electronic power supplies 


$50 ,000/month qa custom basis. 


3—amp regul 


ly quotationse 
or mat 


ound yacuum-tube 
to evaluate 
manufacture 


—over 


of them on * 
f these applica- 


TTT thirty percent oO 
tions do not require regulated supplies. We 
usuall nd our ELG type which iS 

stable. % , 


simpler, ana much more 

Typical life expectancy is in excess of 

30,000 hours without maintenance « No neat. 5 
No mag-ampS- No saturable reactor. No — 
"trick tubes". No tubes at all in fact. 
about it..ebrute forcee We use } s | 
;-conductor power rectifiers, - ‘| 
"stiff" transformers and filter»» 

with a jine-regulat 1né . ; i | 


cheaper, 


No secret 
the new sem 
and really 


of the 












in conjunction 
transformers The nigh energy7storaee 
filter provides excellent transient responses. 3393 
Zero response time, if you need ite / 
Regulation compares favorably with vacuul | . a 
tube types: / ; | 
Cheaper>s LO0- , = 
’ sme | 
Make sense? 4 . / 
. . / | a { 
Write—we're interestec in your power supply | 
problem. \4 | 1 
| ; = 
ae \ a | 
o- COWS TANT= _ iy } | , si t 
alle *“ || : 
Lint VOLTAGE aANe \ | , | | a : } 
Alte i, 7 , | 
rRansfoRMer Sl - | i} } 
GO —_— T u + 4) j j i 
pcate | german ya ily 
- - saansrornmer| | FE Trier s Tire” FILTER 
- - | \ si } 
’ | 
Thirteen outputs totalling 9 KW © 
.free DC power for a ! J 


A good example: 
of well regulated, well-filtered, transient 
$8,000 


computer Priced about 
Occuptes (wo ' abine 


& $1 000 with regulators 
ook have been o rae ks with regulators.) 


heen about ; 
; 

' 

; 


Would have 
Would 


tracks 






For our ¢ 
complete 

line of elec 

power supplies 


electronics 


Pe Te 
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New 1700 serves Mallory split-reed 
vibrator* uses special alloy leaves which 
serve both as contacts and as springs. . . 
eliminating usual button contacts. Life 
is greatly increased, constancy of output 


improved, and driving power reduced. 
*Patent Applied For 


PT : 


( Rrded As Lee 


Sh args ee a cha 
fies ihn aa Sn 


te 





New Heavy Duty Mallory Vibrator 


gives far longer life, constant output 


For the peak in dependability and performance, plan to use this new- 
est Mallory vibrator in your communications equipment. A com- 
pletely new idea in vibrator design eliminates conventional contact 


buttons. The spring leaves themselves . . . 
alloy .. 


made of special contact 
.act as contacting members. This design provides greatly 





increased contact area, with these important advantages: 


Consistently Longer Lite. Tests made on heavy duty cycles 
with a high 


prove up to 100% greater service can be expected... 
degree of consistency. 


Steadier Output. The decreased rate of erosion means less change 
in contact spacing, less variation in voltage. 

Fiare-Proot Starting. The new low-mass design permits wider 
contact spacing to prevent start-up flare... without need for 






ont you ¢ 
“4 UCe OY, 

2 . Tr 
é Mploying 
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4N save 
all costs 


ye com ‘te 
Vibrapack . Dletg 
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greater driving power. 


Exceptional Unitormity of characteristics is made possible by 


the simplified design. 


Minimum Size for heavy duty ratings. 


The new design is available in the split-reed type shown here, for 6/12 volt 
service, and in the Duplex heavy duty model without the split reed con- 
struction. For full technical data, and for a consultation on your specific 


power supply requirements, write or call Mallory. 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches © Television Tuners + Vibrators 


Electrochemical—Coapacitors «+ Rectifiers * Mercury Batteries 


Metallurgical — Contacts * Special Metals and Ceramics « Welding Materials 


Parts distributors in all major cities stock Mallory 


standard components for your convenience, 


Want more information? Use post card on last page. 





Expect more...get more 





P_R.MALLORY @ CO. inc 
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> TOMORROW'S AIRPLANE... 
Electronics expert with one of the 
major airlines thinks the following 
equipment will be 
of the future: 


found in ships 


Two 


vhf or uhf navigational systems 
each with radio magnetic indicator and 
fpdi presentation 
Two uhf distance-measuring systems, 
perhaps part of the above navigational 
systems 


Off-set-course 
theta-theta unit 


computer possibly a 


Two uhf glide slope receivers 

Two automatic I/mf direction finders 

75-mc marker beacon receiver with 
three-light audio system 

Two vhf communications transmitters 
and receivers, one of each with selcal 

H-F communications transmitter and re 
elver, each with selca 

Radar safety beacor vith cockpit flag 
varning of non-operation 

Airborne radar, pilot operated, with 
two scopes each with separate range mark 
in 

Radar-above-terralr Itimeter 0-5,000 

l’roximity indicator 

Autopilot-automati I wet eq 
ment 

(cabin pea tem 

rw cockpit loudspe 

Isolation amplifier ysten 

If this prediction comes true, the 
efforts now being made to make 


electronic equipment smaller, 
lighter and more reliable will seem 


like childsplay 


> LEND-LEASE .. . In 


two months our curiosity 


the 


has been 


past 


excited by a number of phone calls 
from men who wanted 


test 


to know if 


complex equipment could be 
leased. 

Computer time can be rented in 
a number of places around the coun- 
try, recall that 


microscopes have at times 


and we electron 


been 
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CROSS 
TALK 


But 
extent 


made available on this basis. 
not know to what 
other types of lab equipment can 
be obtained. 

Apparently there is some need for 
lend-lease plans among 
having short-term r & d contracts. 


we do 


concerns 


> FLYING SINGLE-SIDEBAND... 
As speeds approach 600 mph there 
is sufficient doppler effect upon a 
30-me signal received by an airplane 
to shift frequency 30 cycles. 
Experiments 


with  single-side- 


LOOKING AHEAD .. . 


W. W. MacDONALD, Editor 
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band transmission of voice signals 
at such speeds have provided satis 
But when 
a plane moves much faster absolute 


factory communications. 


frequency control does not reinsert 
the carrier at a suitable point. 
Some military aircraft obviously 
fly too fast for 
But we understand it may be pos 
sible to this 
a pilot tone 
frequency 


conventional s-s 


get around curious 


situation by inserting 
and automatic control 


S-S enthusiasts, as is well 


known, do not give up easily 


Satellite experiments will throw more light on radio propa- 
gation methods already utilizing upper-air particles in a different 
way. Use of new knowledge to provide completely reliable com- 
munications should be commonplace within 10 years 


Electronic ignition systems are once more on the drawing 
boards. Advances in component design may make automotive 
engineers more receptive than they were some years ago 


Geneva conference on nuclear energy has stimulated con- 
struction of reactors throughout the world. This should be 
quickly reflected in increased demand for electronic instruments 


associated with such programs 


Long-distance reception of h-f signals will be on the increase 
for the next four or fwe years. Sunspot activity could be mixed 
blessing, delighting fringe audiences or bringing them trouble- 


some interference 
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-~Beyond-Horizon Signals 


UMMARY —— Bending of uhf waves, sometimes known as tropospheric 
forward-scatter, results in weak but continuous signals far beyond the optical 
horizon. Modern equipment techniques, using 10-kw klystrons, high-gain 





Low-power equipment racks with covers removed. At left are receiver preselector 
(top), operating and standby r-{ heads for diversity antennas. Center is the receiver 
bay. Exciter and 60-watt amplifier are shown at right 





Power-output pane! of the 10-watt exciter stage shown In rack above at right 
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By JAMES R. DAY 


Vice-president 
Radio Rungineering Laboratories, Jn 
Long Island City, N. Y 


EST present justification, for 
B economic reasons or other- 
wise, for beyond-horizon circuits at 
uhf is for the transmission of many 
telephone channels on a single radio 
carrier. Line-of-sight circuits for 
this purpose usually employ fre- 
quency-modulated radio carriers; 
multiplexing is by frequency divi 
sion and the modulation is gener- 
ally single sideband suppressed 
carrier. The equipments to be de- 
scribed are also of this kind 
Generally they comprise two-way 
radio terminals for the trans 
mission of signals in a band fron 
voice frequencies to 600 ke or more 
This provides for up to the equiv 
alent of 150 telephone channels 


Different Techniques 


The outstanding differences be 
tween equipments for use in line 
of-sight circuits of a few tens of 
miles and in beyond-horizon cit 
cuits of over 50 miles lie in the 
means taken to increase the radio 
gain for offsetting greatly in 
creased span loss. Typical span 
losses for line-of-sight circuits ap- 
proximate free-space values and 
may run 120 to 130 db. For beyond 
horizon circuits'*® of 150 miles or 
more, they are in the neighborhood 
of 200 db. This 60 to 90-db differ- 
ence must be made up by increased 
transmitter power, larger and 
higher-gain antennas and maximum 
exploitation of the method used. 

For example, consider a trans- 
mitter of 5 watts output (7 db 
above 1 watt), two antenna and 
transmission line systems with a 
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Extend Communications 


transmitting and receiving antennas and special receiving diversity combin- 
ers provide economical, fade-free multiplex communications circuits with 
repeaters spaced every 175 miles 


total gain (over a half-wave di- 
pole) of 45 db and a receiver of 
such a noise factor and deviation 
ratio that a signal 80 db below 1 
watt is required for the planned 
signal-to-noise ratio. All these to- 
gether will provide a span capabil- 
ity of 182 db. If more margin is re- 
quired, it may be had by a modest 
increase in antenna size, an in- 
crease in deviation ratio and per- 
haps by a small increase in trans- 
mitter power. 

Power outputs of 10 kw or more 
are available in practical and 
economic form over most of the uhf 
region suitable for beyond-horizon 
transmission. This represents a 
possible 35-db improvement over 
the example given. Antennas with 
gains over dipole up to 40 db are 
practical in some parts of the uhf 
band. This upper limit will be dis- 
cussed further in connection with 
diversity reception. Allowing a 
conservative 5 db for line losses, 
two such antenna systems will give 
a 75-db contribution, or 30 db more 


than for the line-of-sight example 
Receiver Preamplifier 


For economic reasons, the re- 
ceiver in the first example is as- 
sumed not to have a preamplifier. 
By using the preamplifier described 
below and increasing the deviation 
ratio in the system, it is practical 
to set up with receivers requiring 
a signal of 90 db below one watt for 
a satisfactory signal-to-noise ratio 

Dual diversity employing com 
bining will give 3 db for that frac- 
tion of the total time that the two 
ignals are nearly equal in ampli- 
tude. Triple diversity will yield 5 
db. Thus, in round numbers it is 
practical to improve on the line-of- 
sight example by something in the 
order of 80 db. This does not come 
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HOW SCATTER WORKS 


The mechanisms of various forms of beyond-horizon propagation are presently in a 
stage of intensive study and some controversy. It is sufficient for busy communications 
engineers to recognize only a few facts. 

Long-distance (500 to 1,500-mile) communication at about 50 mc can result from 
ionospheric scatter. The general technique was summarized in ELECTRONICS on page 
102 of the June, 1952 issue. 

Beyond-horizon propagation at uhf has resulted in practical multichannel circuits up 
to about 200 miles. This mode of communications is often referred to as tropospheric 
forward-scatter. Multi-hop circuits can be extended thousands of miles. 

For some engineering purposes, subject to variations resulting from changes in sea- 
son, climate and terrain, the approximate rate of increase of tropospheric transmission 
loss is 18db per octave in the 100 to 200-mile region in addition to the free-space loss 
that occurs.—The Editors 





Klystron amplifier (right) has 10-kw output at uhf and can be removed on dolly. 
Control circuits at left are visible with covers off and hinged panel let down 





a Ss & * tS 


Receiver preamplifier for which circuit is shown in Fig. 5 provides much needed 
sensitivity for long-distance tropospheric service 
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easily or cheaply and the final 
margins are strongly dependent on 
thoroughness of design to yield 
every last db of system gain. 

It has been long suspected and 
finally confirmed that the gain of 
a mirror or horn type antenna can- 
not be increased indefinitely by an 
increase in dimensions. For such 
increase to be possible would re- 
quire that the phase and amplitude 
relations among all elements of the 
received wave remain stable with 
time and within ever-narrowing 
limits as the gain is increased. 
Figuratively speaking, it 
said that distance lends 
and that antenna aperture increase 
beyond that necessary to give 40 
to 45-db gain over a dipole are un- 
profitable, 


can be 
disorder 


Amplitude Fluctuation 


Received signals well beyond the 
horizon are characterized by ran- 
dom short-time amplitude fluctua- 
tions. The distribution’ is such that 
for 10 percent of the time the signal 
will be more than about 10 db below 
the short time median, 1 percent 
more than 20 db, 0.1 percent more 
than 30 db and so on, Since in most 
applications minimum circuit per- 
formance must be had for at least 
99.9 percent of the time the situa- 
tion above is unsatisfactory. 

It has been found that as two 
antennas, initially coincident, are 
separated (particularly in a direc- 
tion at right angles to the direc- 
tion of transmission) the ampli- 
tude fluctuations of the two 
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ELECTROMC SELECTED 
SeiTcH 


Dual-diversity switch that serves as basis of the combiner circuit 


received signals, initially identical, 
become progressively unrelated. At 
separations of more than 150 wave- 
lengths or so the correlation is 
negligible for practical purposes. 
With a switch that continuously 
selects the better of two such sig- 
nals the losses versus percentage of 
time are halved and an otherwise 
useless circuit is made satisfactory 
by space diversity. 

The devising of such switches 
served as the first practical ap- 
proach to this problem. Since the 
rate of change of amplitude during 
this fading is rapid, the sensing 
means used to operate the switch 
must be fast, that is, derived from 
a source of good bandwidth. The 
amplitude well the 
highest modulating frequency in an 
f-m receiver is inversely 
tional to signal strength. If filtered 
off, amplified and rectified it 
vides a suitable switch control. 

Figure 1 shows a block diagram 
of a complete dual-diversity switch. 
The condition of the flip-flop and 
hence the circuit selected depends 
on the polarity of the output of the 
comparator, the latter depending 
on the relative output of the noise 
amplifiers. Not shown but included 
common age system for the 
noise amplifiers, which acts to en- 
hance the difference in the 
amplifier outputs, and hence 
nositiveness of action. 

Similar switches operate an elec- 
tronic switch at intermediate fre- 
quency. All these switches have a 
sensing speed in the order of one 
millisecond. The _ i-f fol- 


noise above 


propor- 


pro 


is a 


noise- 


the 


switch 


limiter 
has a 


lowed by an independent 
and final f-m_ detector 
minimum switching transient. The 


flip-flops operate in a few micro- 
seconds. 
Diversity Combiner 
Switches, however, have two 


grave disadvantages. No matter 
how well designed, they offer the 


strong likelihood of producing 
errors in any telegraphic informa- 
tion in the baseband. Since they 


merely select the better signal, dur- 
ing that portion of the total time 


when the radio signals are about 
equal, many profitless switchovers 
may occur, increasing the likeli 


hood of 
Combining 
in such 


errors. 
two or more signals 


fashion as always to pre- 


sent an optimum. si-nal-to-noise 
ratio is a more attractive solution. 
This can be done simply. 
In Fig. 2 are shown two or more 
parallel. The 
the out- 
Signals S 


generators in pairs 


of generators represent 
puts of two receivers. 

and S, are the modulation and are 
equal and in phase. Generators N 
and N, are the totally unrelated 
noises present in the two receiver 
outputs. Resistors R, and R, repre- 
sent internal impedances of the two 
branches. Since S, and S, are equal 
and in phase, no loop current flows 
and the output voltage FE 
to S A. S.. The quantities N, 
and N, being unrelated’ divide 
across the output giving two con- 
tributions 


is equal 


R, +R, and Ns (p, + R,) 
When the radio signals are equal 
and the amplitudes squared of the 
N’s are equal and assuming R R 
R the combined noise output in 
E., is N 2 


3-db improvement in 


which with S gives a 
ional-to-noise 
if the 
R’s are caused to vary as the square 
of the individual] N’s, the 
combination signal-to-noise ratio is 


ratio. It can be shown that 


output 


always optimum and never poorer 
than the better of the individual 
ratios. Such a method is smooth 
and always better than switching. 
For that fraction of the time when 
the signal-noise ratios are the same 
or nearly so the gain for dual di- 
versity is 3 db, 5 db for triple and 


80 On. 
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Figure 3 shows an arrangement 
similar to that for switching except 
that the electronic switch has been 
replaced by a pair of cathode fol- 
lowers with their cathodes tied to- 
gether for d-c. To each grid is ap- 
the S the N from the 


receiver as well as an appropriate 


plied and 
control voltage C, which is derived 
from a 

Here the 
the cathode 
of Fig. 
vary by 


amplifier-rectifier 
internal 


noise 
impedances of 
the R’s 


caused to 


followers are 


2 and they 
the C’s 

It is the relative 
C’s that affects this 
that if the C’s change equally the 


are 


the 
variation, in 


value of 


relative situation between the cath 


FIG. 2—-Signal, noise and impedance 
relationship for a diversity combiner 


The 


proper law of variation of the C’s 


ode follower is’ unaltered, 
versus noise to meet the optimum 
ondition is easy to secure and keep 
by means of the age on the noise 
medium 01 
follower. 


amplifiers, using any 


high-» tube as cathode 


For beyond-horizon circuits, 
the 


countered, some form of diversity 


owing to type of fading en 
is an absolute necessity. Combining 
in the form described provides an 
optimum solution 

Cost alone will not insure any 
path an excess of received signal. 
Sound normally 
but 


antenna 


margins are pro 


vided in systems design with 


transmitter power, gains 
ind receiver noise figure pushed to 
the maximum economic extent, it is 
imperative to exploit the maximum 
the 


circuit design. Some of 


possibilities of system in al! 
details of 
the 


described 


more important of these are 


below 
The common application of these 


equipments is in fairly long 


sys- 


tems comprising many spans and 


vet requiring demodulation to base 
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band at all stations. This requires 
that the 
full modulate-demodulate, 
than the heterodyne 
method. In un- 
usually severe requirements on the 
and demodulator. The 
equipments are capable of 20 to 40 


be predicated on 
rather 


design 


so-called 


turn, this places 
modulator 
distortion 


with toll 
telephone circuit quality standards 


signal to 
consistent 


repeats with 


noise ratios 


Linearity of Transmission 
The 
at each transmitter for f-m is the 
Fig. 4. 
It produces a frequency-modulated 
wave by modulating the phase of a 


Serrasoid modulator’ used 


phase-shift type shown in 


subcarrier whose stability is in- 


dependently controlled by a crystal. 


high 
sub- 


wave of 
the 
carrier frequency. A short pulse is 


In it a sawtooth 


linearity is generated as 
generated at half amplitude of the 
the 
applying the wave to a 
that is 
the 


consists of 


sawtooth in unmodulated con- 
dition by 
small in 


sawtooth. 


jiased gate aper- 
ture relative to 

Modulation 
che bias, causing the pulse to be 
and the 
The pulse train is 
converted to c-w by 


varying 


advanced retarded from 


reference phase 
selective cir- 
the sub- 


cults at a harmonic of 


final f-m signal 


frequency 


the 
suitable 
heterodyning 


and 
derived by 


carrier, 


multiplication and 
This method is inherently ideal and 
can be made as linear as desired 
by refinements of circuit detail. 

It is entirely aperiodic, requiring 
no adjustments and uses tubes only 
as switches, not depending on the 
shape of their characteristics. 
Whereas frequencies of 100 ke for 
the subcarrier when 
the top modulating frequency is 15 
to 20 ke as in the broadcast version 
of the circuit, it is necessary to 
raise the subcarrier rate to 2 or 2.5 
me for 600-ke modulation. It 
interest that in the high-frequency 
modulator, for the operating dis- 
tortion levels of 0.1 
less, departures from linearity con- 


are suitable 


is of 


percent or 


stitute timing errors of less than 1 
micromicrosecond, 
are 


Demodulator requirements 


met by use of a discriminator of 
peak-to-peak width in 
three the 


shown 


excess of 
Experi 
f-m de- 


deviation 
that the 
such is properly 


time 
ence has 
tector as con- 
sidered as demodulatot 
that the 


This is particularly true where low 


part of a 


system includes limiter 


distortion is required, Frequency 


modulation detectors are vulnet 


FIG. 3—Block and schematic representation of the dual diversity combiner circuit 


with a 3-db advantage 
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FIG. 4—-Phase-shift modulation equipment is a modification of f-m broadcast type. Negative cathode returns are omitted for simplicity 


to changes in the wave shape 
of the i-f signal supplied to them 
It becomes a problem in limiter 
design to constant wave- 
shape as signal amplitude changes 
and yet provide the amount and 
speed of limiting required to ex- 
haust the f-m capabilities of the 
receiver. 

After the modulator and de- 
modulator elements, the elements 
affecting linearity are all the cou- 
pling circuits used in the trans- 
mitter and receiver. It is in the 
latter that the closest design is re- 
quired, This is because bandwidth, 
which controls distortion also de- 
termines the operating threshold 
of the receiver and hence the ulti- 
mate fading margin of the receiver. 
By careful attention to the nature 
and location of the important cou- 
pling circuits, the delay distortion 
may be controlled to a linearity of 
better than 0.1 percent with a re- 
ceiver bandwidth of about 
2.5 times the peak-to-peak devia- 
tion. 


able 


secure 


noise 


Gain Stability 


In any long system, where some 
of the individual channels may run 
through many repeaters, it is im- 
portant that both the short and 
long-time gain stability at modu- 
lating frequencies be fairly high. 
The elements involved in this are 
the base-band amplifiers, the modu- 
lator and the demodulator. Pro- 
vided the limiting section of the 
demodulator is well designed, the 
r-f parts do not affect gain as 
modulating frequencies. 
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Base-band amplifiers are stabi- 
lized by feedback. The modulator 
alone exhibits gain changes of less 
than 0.1 db up to the point of tube 


failure. The gain of the f-m de- 
tector is stabilized by the use of 
biased charging diodes, as in a 
ratio detector, but using a regu- 
lated fixed bias rather than the 
automatic self-bias of the usual 
form. 

In effect this replaces’ the 


dynamic limiter of a ratio detector 
by a fixed bias limiter, yielding a 
detector independent of the 
i-f drive and hence, of the condi- 
tion of previous tubes, The detector 


slope 


stability is also in the order of 
0.1 db. 
Equipment 
Equipment is grouped as ex- 
citers, power amplifiers and re- 


ceivers, An exciter rack comprises 
the modulator, transmitting con- 
verter and 10-watt output ampli- 
fier. The modulator panel includes 
the phase-shift modulator and a 
three or four fold frequency 
multiplier, Output is in the order of 
20 milliwatts at around 10 me. It 
is fed to a transmitting converter 
where the input signal is hetero- 
dyned to a frequency of xs or 
‘44 the final radio frequency and 
amplified to about 0.5 watt. Output 
stages use 2C39A or 2C39B tubes 
to feed the power amplifier in a 
separate cabinet. 

Anode and bias power equipment 
is stabilized by circuit design so 
that power-supply regulation is not 
required for +10 percent line 


changes. Heater 
incorporates 


supply generally 
stabilization to 1 or 
2 percent for prolongation of 
tube life. Filtered air is supplied 
through a duct distribution system 
where required. 


Diversity Receivers 


Receiver assembly is based on a 
rack-panel design as shown in the 
photograph with single re- 
ceiver to a bay. The panels start 
with an r-f preamplifier compris- 
ing one stage of 6280/416B ampli- 
fication (18 db) with double-tuned 
band-pass output. This unit feeds 
into: a receiving converter where 
the r-f signal is converted by 
crystal-controlled heterodyne to an 
intermediate frequency near 30 or 


one 


60 me, depending on application 
and amplified about 20 db. The 
selective amplifier follows, which 


comprises the bulk of the linear 
i-f gain, the controlling selectivity 
and the i-f age system, feeding into 
the demodulator. This panel con- 
tains a multistage limiter, f-m de- 
tector and initial base-band ampli- 
fier. 

The diversity combiner contains 
the noise amplifier-rectifier system 
and the cathode follower for this 
branch of the diversity arrange- 
ment. All diversity cathodes are 
tied together for d-c by interbay 
cables and each combiner contains 
an independent output -band 
amplifier. This makes possible the 
immediate use of receivers in any 
diversity combination, or singly 
without diversity. Control, power 
supply and blower panels are gen- 


base 
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FIG. 3—Detail of the receiver r-{ amplifier circuit showing use of 416B tube 


erally similar to those for the 
exciter. 

The power amplifiers used with 
these equipments employ Eimac ex- 
ternal cavity klystrons. The 10-kw 
amplifier uses the four-cavity 
4K50000L l-kw amplifier 
the three-cavity 3K3000L. The 


larger tube is liquid cooled and the 


and the 


smaller is air cooled. 

In the 10-kw unit the equipment 
is arranged in The 
power rectifier contains an Askarel- 
filled unit to supply unfiltered 17-kv 
at 2 amperes for the klystron beam. 


four frames. 


Rectifiers are twelve Eimac 2-240’s 
in a three-phase full-wave bridge. 
The bombarder supply contains an 
Askarel-filled bom- 
barder anode source for 2,200 v at 
0.75 amp, The 1-kw air-cooled unit 
is mounted in a single cabinet. The 


filament and 


smaller tube uses a package heater. 
A feature of 
particularly in applications where 


these amplifiers, 
there is a premium on bandwidth 
control for distortion 
the absence of feedback. There is 
independence 
tuning controls. 


purposes, is 
consequent complete 
of the individual 
The entire r-f system is at ground 
potential without 
break by capacitors or 
otherwise. Leakage field is entirely 


and is enclosed 


blocking 


negligible. 

At the bandwidths required, the 
power gain of the four-cavity tube 
is over 30 db and of the three- 
cavity tube over 20 db, permitting 
the use of the same basic exciter 
for either output. In use, the input 
and output cavities 
and the 


are tuned to 


resonance intermediate 
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cavity or cavities detuned. Inter- 


mediate cavity detuning is de- 
minimum a-m output 


deviation 


termined by 
test 
probe detector with an oscilloscope 
Tuning 

limits 


takes 


using a and a-m 


on the output. procedure 


for f-m linearity using the 


above indication about two 


minutes 


Random Noise Loading 


In the these 


equipments an 


development of 
important adjunet 
tool has been random noise loading 
for evaluation of modulation-prod 
uct generation or intermodulation. 
The with fre- 
quency-division multiplex telephony 


modulation signal 


during actual service is a rela 


tively random affair, strongly re 
sembling thermal noise. 

The similarity is close enough to 
rather close simulation 
of traffic by its use. The ideal way 
filtered block of 
uniformily distributed noise as sig 


enable the 


is to provide a 
nal, extending over the entire base 
band slot of width 
single-sideband 
4 ke with 
location in the 


except for a 
approximating a 

telephone channel wide 
adjustable base 
band. 

Power level is adjusted to repre 
sent the desired loading. Using an 
analyzer type meter at the output 
of the device under test, the ratio 
unit of small 
width in the illuminated region and 
the dark slot 


a direct 


of power per band- 


is measured, This is 


evidence of the average 


nonlinearity of the device under 


feat 


As a practical matter, it ha 


that, if the center 50 


more of the base band 


been found 
percent or 
of these radio equipments is illu 
minated and the dark low and high 
ends used to secure ratios, the data 
yielded reliably indicates the traff 
performance. This method is used 
in circuit design, production test 
ing and field maintenance, It give 
directly 
terms of performance under traffic 


answers interpretable in 


conditions. It is intrinsically 
simpler than measurements using 
tones. An f-m transmitter-receive: 
combination of the kind described 
here, with the illumination peaks 
extending to the rated complex 
deviation and exhibiting ratios in 
the order of 50 db, is comparabk 
in linearity to this equipment. 
The radio-frequency amplifier 
shown schematically in Fig. 5 ex 
hibits an important feature fo) 
this class of equipment. The grid is 
grounded for d-c and the cathode i 
supply 
Thi 


volt 


returned to a negative 


resistance, 


high 
the order of 50 


through a 
supply is in 


neyative ground and is stabi 
lized. By this means, which is d- 
feedback, the static 
is heavily stabilized, 
considerably uniform pe 
formance, including gain, through 
out tube life. It likewise enhance 
prolonged life. All 
miniature tubes in addition to the 
416B are so handled in both excite 
and 


turns are not 


tube curren! 
resulting 


more 


effective tube 


receiver, Negative cathode re 
shown in Fig. 4 for 
diagram simplicity. 

While the 416B tube originated 
as a low-power transmitting tube 
at 4 kme, it has exhibited superio: 
performance as a small-signal am 
plifier up to frequencies well in es 
1,000 mé 
vides maximum 
db at 500 me and 8 db at 


cess of Typically it pre 
figures of 5 


1.000 me 


noise 


Its transconductance is hig 


enough and the transit time low 


enough in this range that no noise 


figure improvement by mismatch 
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FIG. 1—-Ferroresonant ring decade scaler eliminates vacuum tubes 
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*UMMARY 


Industrial application of photocell device and predeter- 


mined counter gives precise count and automatic control of paper-tape wind- 


ing machine. Decade counters provide direct readout of label units 


By ERIC SWARTHE and CARL ISBORN 


Pantek Co 
El Seguudo, Calif 


Berkeley Div., Beckman Instruments 
Richmond, Calif 
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FIG, 2——Interconnect'on of units shows motor control actuated by light on photocell 
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DECADE COUNTERS 





= LABEL MANUFACTURER’S 
PROBLEM of counting labels ac- 
curately is important because an 
error of 1 percent can amount to a 
loss of several thousand dollars a 
year. As labels vary in _ width, 
counting them by recording the 
revolutions of a pair of rubber- 
coated drive rolls requires compu- 
tation. Slippage through the drive 
rolls makes accurate counting im- 
possible and impairs the efficiency 
of the slitting operation. 

A method of directly counting in- 
dividual labels has been developed. 
A photocell pickup is used to de- 
tect the diamond-shaped hole be- 
tween labels. The photocell output 
is fed into the input of a prede- 
termining counter. This arrange 
ment simplifies the mechanical 
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Label-counter is actuated by light (above machine) falling through diamond-shaped holes between labels onto photocell 


Ferroresonant Rings 


problem of high-speed feed as the 
paper is pulled through the slitte: 
knives by driving only the take-up 
reel 

lhe problem then is resolved into 
selecting a four-digit predetermined 
counter that can count at rates 
above 80 a second, is not over 10 
inches high, 12 inches long and 1] 
inches deep and does not require 
maintenance by a technician. Use of 
ferroresonant ring elements per 
mits building a counter to meet 
these needs. 

The ring elements are built int 
lecades as shown in Fig. 1. The 
system is connected as indicated in 
Fig 2 A hermetically sealed 
selenium photocell is used 

The coincidence circuit employ 
nly four 10-position rotar’ 
witches and four diodes. More con 
trol points can be added for other 
yperations as required, such as for 
slowing down or speeding up the 
motor. The output of the coincidence 
gate is fed into a miniature mag- 


netie amplifier that operates a re 
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Plua-in decade counter assembly 


magnetic 


throughout, 


nant circuit operation is the all-or 


malfunctioning 


some other 


integer. It will either count cor 
rectly or not at all 

Should the counter malfunction 
the service procedure is simple. If 
the indicators do not light, the r-f 
power supply has failed. The oscil 
lator tube or the plug-in unit can 
ve replaced. Plate supply failures 
are extremely rare because of the 
low power requirements—about 20 
vatts input 

Simplicity and reliability of 
ferroresonant circuit design make 


its use suitable for other applica 
tions such as frequency dividers, 
time-control circuits, frequency 
meters and memory systems. Othe1 


applications are production count 
ers, Shaft positioning, electrical re 
placement of gear trains and com 


plex control system 
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Brachial-artery pickup microphone with diaphragm removed is 


housed in Fleisher-type stethescope 
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Functional diagram shows interrelation of components 


for measuring blood pressure 


By S. R. GILFORD* and H. P. BROIDA 


National Bureau of Standards 
Washington, D. ¢ 
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UMMARY 


Selected physiological variables on patient undergoing 


anesthesia and surgery are monitored automatically, Changes are indicated 


on operating-room console and also continuously recorded. Design features 


provide safeguards against operating-room environmental hazards 


nh pte in the blood pressure, 
pulse rate and_ respiratory 
rate and minute volume of a patient 
under anesthesia are automatically 
detected by a physiological monitor 
that has been developed. 

The monitoring equipment is 
housed in two sheet metal cabinets 
as shown in the photograph. The 
low cabinet on the right is the oper- 
ating room console, which is made 
safe for use in the presence of ex- 
plosive vapors by maintaining the 
enclosure at a internal 
pressure with its sur- 
roundings. The large cabinet is 
placed in a location free of explosive 
vapors and houses the recorder and 
purging air supply as well as other 
circuit components whose proximity 


positive 
respect to 
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to the patient is not required. The 
units are interconnected by cable 
and air line permitting a maximum 
separation of about 20 feet. 


Blood-Pressure Measurement 


An indirect method of arterial 
blood-pressure measurement is used 
by adapting a clinical sphygmoman- 
ometer. Measurement is made by 
detecting the maximum and min- 
imum arterial pressures from the 
points at which sound disappears 
when the arm artery is occluded. 

Figure 1 is a functional diagram 
of the system showing the inter- 
relation of the components. Pressure 
in the cuff (arm band used to meas- 
ure blood pressure) increases as in 
the upper curve when the valve 


from the air source is opened. A 
microphone located over the brachial 
artery begins to indicate sounds as 
the pressure the diastolic 
value, P,, approximately as _ illus- 
trated in the second characteristic. 
This sound reaches a maximum and 
decreases, disappearing after the 
cuff pressure exceeds the systolic 
point, P,. 

The amplifier and relay circuit 
are arranged so that upon the in- 
ception of the first sound a solenoid 
valve opens permitting an attached 
gage to attain the diastolic pres- 
sure and then closes retaining this 
pressure. Pressure in the system 
continues to until systolic 
pressure is reached. Since it is not 


exceeds 


rise 


*Now at the Colson Corp., Elyria, Ohlo 
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Physiological monitor 
and legs. 


in operation. 


Electrodes are connected 
Microphone is strapped over the brachial artery in arm 


to patient's arms 


for Anesthesia 


possible to determine the point at 
which sound disappears until that 
point has been passed, the pressure 
is carried beyond this point and the 
inflating 
the system. A 


from 
orifice in the 
system permits pressure to decrease 


source is removed 


small 


slowly and as the first sounds cor- 
responding to the systolic pressure 
are received a second solenoid valve 
and gage are opened to retain this 
this, the cuff 
is rapidly deflated to minimize the 
period of pressure application 


pressure. Following 


The entire process proceeds auto- 
matically under the control of a pro 
gram switch that initiates the meas- 
irement at 3-minute intervals. The 
systolic and diastolic pressure in 
formation is displayed on two elec- 
trical panel 
the measured value 


retain 
until a new de- 


meters, which 
termination is made 


Excessively high pressures are 


mechan- 
ical popoff valve, which opens and 


prevented by including a 


relieves cuff pressure when the sys- 
tem pressure exceeds a preset value. 


In addition, an adjustable electrical 
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limit switch, set at a value reason- 
ably well above the patient’s systolic 
the 


initial deflated state if the system 


pressure, resets System to its 


pressure exceeds this value. 


Safety Features 


Application of pressure for long 
intervals of time is prevented in two 
ways. A valve, 
normally to discharge 
the air from the system at the end 
the 
open type that would discharge the 
the 
A continuous 


solenoid-operated 
functioning 
of each 


determination, is of 


failure. 
makes it 


of power 
leak 


sustain 


air in event 
slow 
impossible to 
the 


source 


pressure in 


system without an _ active 


Sound originating in the artery 


during the measurement of blood 
pressure is considerably attenuated 
by the time it emerges from the 


tissues and impinges on the micro- 


phone. Considerable sensitivity is 
required of the microphone-ampli- 
fier combination to detect the onset 
of sound and raise it to the level re- 


quired to operate the threshold de- 


had to be 


tector. This sensitivity 


achieved while minimizing un- 
wanted signals originating from 
microphone frictional noises and 


ambient acoustical disturbances in 
the immediate vicinity. 

A suitable microphone, shown in 
developed by 
modifying a type 
pickup. This unit has good response 
at the lower audio frequencies up 
to 100 cps, an important require- 
ment for this application. 


a photograph, was 


displacement 


Circuit Details 


Figure 2 is a schematic of the 


amplifier. The 5879 input tube (V,) 
is required to keep hum level from 
the heater source at a minimum be 
cause of the small signals. 

A total gain of approximately 
10,000 is realized from V, and V,. 
l'riode V,, brings the signal level 
up by a factor of five before going 
R-C filter. 

introduced 


through the 3-section 

The filter 
into a pulse stretching and equal- 
izing circuit in the form of cathode 
coupled one-shot 
Triode V 
which makes the triggering of the 
multivibrator 


output is 


multivibrator V, 
serves as a buffer stage 
less dependent on 
amplitude and waveform of incom 
ing pulses. An NE-51 neon lamp 
connected to the plate of V,,, the 
normally triode of 
the multivibrator, flashes each time 


nonconducting 


a pulse triggers the multivibrator. 
This indicator permits the operator 
to adjust control R, to the 
point where the proper sound level 
at the microphone operates the mul- 


vain 


tivibrator. 

This portion of the system con- 
verts sound pulses that are above 
a certain threshold level and have 
the frequency content into 
electrical pulses of uniform ampli- 


proper 


tude and duration. These pulses pro- 
vide the information by which the 
relay and control circuits perform 


the measurement functions of the 
system. 
The method of applying cutoff 


bias to the pulse amplifier requires 
a brief explanation. The two triode 
sections of V 
series 


are connected in a 

Signals from 
the multivibrator are applied to the 
grid of V., and the gating voltage 
is applied to the grid of Vi». The 
negative gating bias can be applied 
to the grid of V,, either when con- 


arrangement. 
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FIG. 2—Three-stage microphone amplifier feeds pulse-stretching and equalizing multivibrator. Output pulses trigger relay system 


tacts of one of the relays or a pres- 
sure switch are closed. When these 
contacts are opened, positive bias 
is restored to the gating grid after 
a time delay determined by capaci- 
tor C, and resistors R, and R, per- 
mitting pulses on the input grid to 
operate another switching relay. 
This time delay prevents electri- 
cal disturbances created by the 
opening and closing of the many 
relay contacts from introducing 
spurious signals into the system. 


Heart Rate Measurement 


The body responds to stress by 
changing the rate at which blood 
is pumped through the circulation 
by increasing or decreasing the 
pulse rate, depending upon the cir- 
cumstances, It is particularly im- 
portant in surgery and anesthesia 
to monitor pulse rate, since the 
action of some of the anesthetic 
drugs and surgical procedures tend 
to increase cardiac irritability. 

The common clinical method of 
determining pulse consists of count- 
ing the number of cardiac actions, 
manifested in the momentary dila- 
tion of the radial artery, that occur 
in the given base period, 

The system developed for de- 
termining heart rate is similar in 
principle to that determined by 
Sturm and Wood.’ The point of 
departure results from a need to 
memorize and display the peak volt- 
age reached by the timing capacitor. 

The input from the patient elee- 
trodes, similar to conventional 
electrocardiogram leads, is applied 
to a differential-amplifier input 
stage, which is adjusted to give 
good discrimination against elec- 
trostatically induced interference 
from the power line. The resulting 
single-ended output is amplified by 
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several additional stages and is ap- 
plied to a pulse shaper in the form 
of a single-shot multivibrator. The 
signal level is adjusted to the point 
where the R wave (medical term 
for sharp-peaked waveform in 
cardiac potential) can trigger 
the multivibrator once for each 
cardiac cycle, causing a momentary 
actuation of a relay. 

In the timing operation, the func- 
tion of the relay is to transfer the 
voltage from a timing capacitor to 
a storage capacitor and to follow 
this by resetting the timing capaci- 
tor to zero voltage. The timing 
capacitor charges linearly between 
relay actuations and the maximum 
potential attained during this per- 
iod is proportional to its duration. 
This voltage is transferred to the 
storage capacitor. 

The  electrocardiograph 
amplifier and threshold detector 
portions of the cardiotachometer 
system are shown in Fig. 3. This 
unit amplifies the signal picked up 
at the patient electrodes to a level 
sufficient to trigger a one-shot 
multivibrator. The amplifier design 
is such that small signals from 
sources having large distributed 
capacitances in the presence of 
power-frequency fields can be ampli- 
fied. 

Input tubes V, and V, are con- 
nected as differential amplifiers. 
One input signal is applied to the 
grid of V, while the other input is 
applied to the cathode through cath- 
ode follower V,, which operates near 
unity gain. To compensate for the 
departure of V, from unity gain, 
which affects the attainable dif- 
ferential action, the signal is fed 
back from the plate of V, through 
R, to the cathode of V, and adjusted 
for maximum differential 


(ekg) 


action. 


Plate and cathode lines are heav- 
ily decoupled to eliminate transients 
in the low-level amplifier stages. 
Electrolytic bypass capacitors paral- 
leled with paper capacitors elimi- 
nate high speed transients. 

The signal is passed from the dif- 
ferential stage to V,, through a 
6AU6 pentode stage of conven- 
tional design except for biasing. 
Bias is derived through the grid 
leak to eliminate the large cathode 
capacitor that would be required 
for cathode bias. In addition, R, 
provides a high-impedance path to 
prevent blocking on overloads. 
The output of Vy is applied to 
a low-pass R-C filter, which dis- 
criminates against spurious high 
frequency noise signals. The signal 
feeding the filter is also brought 
out to a jack on the panel from 
which the electrocardiogram may 
be recorded. The signal from the 
filter is introduced into a pulse 
stretching and equalizing network 
in the form of cathode-coupled one- 
shot multivibrator V, and associated 
network. 

Each R wave of the cardiac 
potential is of sufficient magnitude 
after amplification to trigger the 
multivibrator whose output then 
consists of a series of pulses of 
equal magnitude and duration that 
are in synchronism with the pulse. 
Duration of output pulses are ad- 
justed to permit proper function- 
ing of the tachometer (Fig. 4). 

Triode V,, to which these pulses 
are fed is a current amplifier which 
operates the relay on the cardio- 
tachometer chassis (Fig. 4) for the 
duration of the pulse. 


Pulse-Rate Indicator 
The timing circuit in Fig. 4 con- 
sists of a linear sweep circuit plus 
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which controls measurement functions 


a discharge gate for resetting the 
timing capacitor to zero. The sweep 
consists of R-C circuit R, and C,, 
which is linearized by the oe 
action of cathode follower » The 
action of V., is to raise al voltage 
across the R-C timing combination 
by an amount equal to the voltage 
that accumulates across C,. In this 
way constant charging current is 
maintained into C, providing a 
linear voltage Capacitor C, 
is discharged at the beginning of 
the timing cycle by thyratron V,, 
which is momentarily made con- 
ducting. 

Capacitor C, serves as a potential 
source for the R-C timing combina 
tion. It is made large compared to 
C, to maintain its potential constant 
during the period of the 
When C, is reset to zero, C 
stored to its 
through 


rise. 


sweep 
is re- 
original potential 
diode-connected V,,. The 
output of the timing circuit is de 
rived from the cathode follower V 
The relay transfers the timing 
potential from V,, to memory ca- 
pacitor C, before it reopens and ap- 
plies a pulse to the grid of discharge 
gate V, for resetting the linear 
sweep. 
Pulse rate information is stored 
in the form of a voltage 
tor C 


on capaci 
between pulses and is read 
out through a high-impedance vac 
Triode V 
voltmeter 


uum-tube voltmeter 
tube of the 
impedance is increased by a 


is the 
whose 
feed 
This 


maintaining the grid 


input 


back arrangement through V,. 
functions by 
cathode potential across V, small, 
thereby limiting the grid current to 
a small value. 

The indicating meter is connected 
to cathode follower V,, and is re- 
turned to a buck-out 


balance. 


potent ial to 


obtain zero The indicator 
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is calibrated terms of 
pulse rate and its polarity is chosen 
to read upscale for increasing rates. 

The potential across the indica- 
ting meter 


directly in 


is fed into the recorder 
circuit through a suitable dividing 
network, Capacitor C, is an integra- 
tor, which smoothes the data pre- 
sented to the recorder. In its ab- 
sence, the back emf generated by 
the meter movement is sufficient to 
the 
violently. 

Indicator limits are set by R,, 
which sets the scale factor, and R,, 
which sets the lower limits of opera- 
tion. 


cause recorder to swing 


A calibration source 
l-rps 


is provided 
synchronous motor, 
which produces one or two pulses 
per through a 
cams and controls. This provides 
pulse rates of 60 and 120 pps which 
can be applied directly to the tach- 
ometer circuit through the relay. 


by a 


second system of 


Cardiac-Irregularity Indication 


Under normal circumstances and 
for most individuals, the heart pro- 
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duces its alternate contractions and 
relaxations in a steady and rhythm 
ical manner. Even when the pulse 
rate speeds up or slows down in 
response to exercise and sleep, the 
transition is smooth and the regu- 
larity is little disturbed. In 
thesia and surgery, there are a 
number of situations that can give 
rise to cardiac irregularity, 
times with serious consequences. 

In undertaking to design an in- 
strument for the indication of 
irregularity, or arrhythmia 
called, it is necessary to 
understand in more detail the 
character of the input signals from 
which the decision must be made 
this irregularity. Clinically 
there are many different types of 
arrhythmia and these can be identi- 
fied only after study of the electro 
cardiogram. 

The 


larities was 


anes- 


some- 


cardiac 
as it is 


about 


rate of occurrence of irregu 
for measure 
ment. Specifically, each deviation of 
the pulse intervals from equality 
by more than a limiting value is de- 
The 


selected 


fined as an arrhythmic incident 


To 
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FIG. 3—Electrocardiograph amplifier is fed signals from electrodes placed on 


patient's arms and legs 
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FIG. 4—-Cardiotachometer circuit gives instant indication of heart rate on meter 
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FIG. 5—Arrhythmia-detector gives indication of cardiac irregularities 


time average of these incidents is 
the output of the system and indi- 
cates the irregularity duration. 

The circuitry resembles that of 
an instantaneous tachometer, The 
arrhythmia detector derives its in- 
put at the point where the tach- 
ometer transfers its data to the 
storage or memory function. If the 
time intervals between pulses are 
equal, the storage capacitor in the 
memory system remains at the same 
potential except for a small loss 
through leakage, However, for any 
deviation between two successive 
pulses, current must flow from or 
to the storage capacitor, equalizing 
the voltage with that of the sweep 
circuit. 

As the transfer switch closes, a 
pulse of current passes through a 
high-turns-ratio transformer and 
gives rise to a voltage on the out- 
put side that is introduced into 
a pulse-height discriminator, If this 
pulse is of sufficiently high ampli- 
tude the discriminator responds and 
produces an output pulse via the 
second pulse shaper that is fed into 
the integrator circuit. The time 
average of these pulses appears on 
the output indicator. 


Circuit Details 


Figure 5 shows the arrhythmia- 
detecting circuit, which derives its 
input from transformer 7’, The pri- 
mary winding of 7, receives the 
charging current of the storage ca- 
pacitor during the interval that the 
information is transferred from the 
timing circuit. The polarity of the 
resulting voltage across the second- 
ary impedance depends on whether 
the pulse time interval is greater or 
less than the previous interval. 
Since the threshold interval devia- 
tion detector must respond to either 
condition, it is necessary to put the 
input signal through a stage that 
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converts signals of either polarity 
into the positive-going voltage re- 
quired to trigger the threshold de- 
tector. 

The converter stage developed 
around V, is a split-load phase 
inverter whose plate and cathode 
outputs are put through crystal 
diodes and then mixed. The diodes 
are connected so that only positive- 
going voltages appear across the 
output. A negative-going input to 
the converter stage appears as a 
positive signal via the plate out- 
put circuit. A positive-going signal 
appears positive at the output via 
the cathode route. 

Depending on the level of this 
converted signal, which can be ad- 
justed to the required interval 
deviation by R,, the threshold de- 
tector in the form of biased thyra- 
tron V, can be made to fire. The 
result is a negative-going pulse 
at the plate, which is capacitance- 
coupled to normally fully conduct- 
ing Vs, The plate of this tube 
gives a positive-going pulse limited 
in amplitude by Vu. 

At this point, a pulse of fixed 
amplitude and duration appears 
each time the amplitude of the in- 
put pulse exceeds a predetermined 
threshold. The equalized pulses are 
accumulated and their time average 
obtained. The equalized pulse is 
put through V,, and the output is 
applied to the series arrangement 
of C,, Vu and C,. Capacitors C, 
and C, are so proportioned that only 
1 percent of the applied voltage ac- 
cumulates on C, for each pulse. 

Diode V,, prevents the discharge 
of C, and V,, discharges capacitor 
C,, making it ready for the appli- 
cation of the next pulse. Each suc- 
ceeding pulse adds an approxi- 
mately equal increment of charge to 
C,. If C, were isolated, the voltage 
across it would continue to in- 


crease; however, the presence of 
R, shunting C, bleeds off charge 
from C, to make the voltage appear- 
ing across this R-C combination 
a function of the number of pulses 
received per unit time. 

This voltage is the input for 
Vi», Which supplies the current for 
an indicating meter. The output 
current of V,, corresponding to zero 
input is balanced out by returning 
the indicator to divider R,R,. 

The accurate measurement of 
minute volume, the volume of air in 
liters brought into the lungs in a 
minute, is important in the estima- 
tion of respiratory adequacy. 

A patient undergoing inhalative 
anesthesia is tightly coupled to an 
anesthesia apparatus through a face 
mask or endotrachial tube. The 
equipment for the measurement of 
volume and rate is placed in the 
out-flow tube. 

A bellows-type positive-displace- 
ment flow meter was modified to 
provide an output shaft in place of 
the conventional dial indicator. 
Minute volume is by definition the 
volume of expired air passing 
through the meter in a minute. 
Consequently the angular rotation 
of the output shaft is measured for 
the timing interval and then dis- 
played in the proper units. The sys- 
tem retains and displays this infor- 
mation during the period required 
to obtain subsequent minute volume 
data, 

Respiratory rate is obtained also 
from the output shaft of the dis- 
placement meter by counting the 
number of times the shaft 
and starts during the 1-minute base 
timing interval. 

It is not possible to identify per- 
sonally all contributors to the de- 
velopment of this instrumentation. 
However, the advice, participation 
and interest of S. B. White, E. B. 
Touhy, John C. Rose, Edward 
D. Fries, Edward H. Partenope, 
Charles 8. Coakley and Solomon 
Albert are gratefully acknowledged. 

This research was supported 
jointly by the Veterans Administra- 
tion and the Office of Basic Instru- 
mentation, National Bureau of 
Standards. 
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ROADCASTERS can solve the prob 
B lem of making profits and 
maintaining or lowering rate levels 
in the face of increasing costs by 
increasing operating efficiency 
through use of automatic controls 

The programming system to be 
described permits automatic, non- 
attended broadcasting of program 
schedules as long as 18 hours. Pro- 
gram material played on the system 
is, in every way, identical to a live 
broadcast. Announcements and mu- 
sical selections 
played. Every 30 minutes a station 
break can be interposed. Following 


the station break, with smooth con- 


can be alternately 
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the half-hour 
program will start in perfect syn- 
chronism with real time. 


tinuity, succeeding 


Equipment 

Model 450B long- 
playing tape reproducers are used 
for playback. One playback unit, 
called the program machine, is used 


Two Ampex 


to reproduce the music tape and the 
other, called the announce machine, 
is for the _local- 
To record the 
local-announcement tape the system 


reproducing 
announcement tape. 
requires a Model 350 or comparable 
machine. In addition to these stand- 
ard components, two special units 
are required. The first, the program- 
control unit, oversees the operation 
of the system during playback. The 
second unit, the 


record console, 


houses the components 


for recording the voice announce- 


necessary 


ments. 

The system components are shown 
in Fig. 1. The music tape, with a 
25-cycle control tone recorded after 
each selection, is placed on the pro- 
gram machine. The announce tape, 
with a 25-cycle control tone after 
each announcement, is placed on the 
announce machine, 


Operating Sequence 


The program machine plays the 
first selection. At the end of the se- 
the from the 
music tape energizes relays that 
shut down the machine 
and start the announce machine. At 
the end of the announcement, the 
control tone on the announce tape 


lection control tone 


program 





Announcer seated in front of record console prepares announcement tape 
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FIG. 2-Switching-sequence diagram for 


shuts down the announce machine 
and starts the program machine. 
This flip-flop operation continues 


for the greater part of the program 

Audio output from the program 
machine is fed to both the program- 
unit and the 
unit. If there is any 25- 
the the 
will energize the ap- 


control control-tone 
sensing 
cycle signal in output 
sensing unit 
propriate relays in the program-con- 
trol unit to deenergize the capstan 
the program machine 


and energize the capstan solenoid 


solenoid of 


of the announce machine. Energiz- 
ing and deenergizing the capstan 
solenoid instantly starts and stops 
the motion of the tape. 

The program control unit 
mixes the signals from both ma- 
chines to a common output and fil- 
ters out all the 25-cycle components 
The fader circuit is necessary to re 


also 





Program-control unit with two playback 
machines mounted in rack 
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inal 
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half-hour program 


duce the level of the music during 
station break. A master timer con- 
trols the station breaks and a re- 
versing timer reverses the direction 
of the program machine 


Timing Errors 


If the system is to be used for a 
long time interval, say for a period 
of two or more hours, it will be nec- 
essary to correct the system every 
half hour for timing errors. Figure 
2 is a sequence diagram of a typical 
half-hour program. The half hour 
under observation is from 8:00 to 
8:30. At time 8:00, the start switch 
is thrown and the first musical se- 
lection is reproduced. 

At the end of the selection, the 
switches the opera- 
tion to the announce machine. Sim- 
ilarly, at the end of the announce- 


25-cycle tone 


ment, the tone switches the opera- 
tion back to the program machine. 

Since the restriction is imposed 
that the total running time of music 
and announcements be nominally 
29:45 minutes in the half-hour pro- 
gram, it is that at time 
8:29:30 the system is reproducing 


certain 


the last musica! selection of the 
half-hour program. At this time, 
the master timer assumes control 


over the system operation and in- 
itiates the following sequence. 

At 8:29:30 master-timer contact 
T, closes starting the announce ma- 
chine for reproduction of the sta- 
tion break. At the instant the an- 
machine starts, the music 
from the program machine begins 
to fade out, but the machine con- 
tinues to operate. Hence both ma- 
chines are on at the same time. The 
hears the station break 
with the music barely audible in the 
background. When the music, which 
is timed to end some time between 
8:29:30 8:30:00 reaches the 


nounce 


listener 


and 





FIG. 3—Tone-sensing unit used in playback machines 


end of the selection, the tone shuts 
off the program machine. The an- 
the 


end of the station break, at which 


nounce machine continues to 


time it also shuts off, but is pre- 
vented from starting the program 
At exactly 8:30:00, mas- 
ter-timer contact T, closes and the 
program machine starts the 
beginning of a new half-hour pro- 
gram segment. 


machine, 


for 


The time between the end of the 
station break and start of the pro- 
gram machine for the new half hour 
is dead air and is shown as T,,. This 
period can be made as small as de- 
sired. It may be reduced to zero by 
making the station break greater 
than 30 seconds, in which case it ex- 
tends into the new half-hour. Re- 
gardless of how long the station 
break is, the program machine 
starts at 8:30:00 in order that the 
system stay in synchronism with 
real time. If the station break is 
still playing at 8:30:00, the pro- 
gram starts with the music faded 
under and then, when the station 
break ends, the music is allowed to 


fade in. This feature of overlap- 


ping music with announcements, 
with the music faded under, can 
be used at any time during the 


program. 

The action of the switching cir- 
cuits assure less than 2 seconds be- 
tween the end of an announcement 
and start of the music. 


Tone Sensing Unit 


The tone sensing unit, which de- 
tects the 25-cycle control tone is 
shown in Fig. 3. 

The first stage is a highly setec- 
tive voltage amplifier achieved by 
using a parallel-T network tuned 
to 25 cycles in the feedback loop. 

Second-stage triode V, is biased 
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FIG. 4—Partial circuitry of electronic portion of program-control unit 


to cutoff until the 25-cycle 
reproduced from the tape 
plified by V, 
the tone, V, starts conducting and a 
positive pulse is applied to the grid 
of thyratron V,. The pulse has suffi- 
cent amplitude to start the thyra- 
tron conducting and thereby ener- 
gize the relay. Since the plate of 
the thyratron is supplied with 350 
v a-c, the tube extinguishes itself 
when the signal ceases and the grid 
returns to ground potential. 
tacts on the relay in turn energize 
the appropriate relays in the pro- 
gram control unit and tape trans- 


tone is 
and am- 
Upon reproduction of 


Con- 


ports. Both the program and an- 
nounce machines have their own 
tone-sensing units. 

Circuits 


Figure 4 is a simplified diagram 
of a portion of the circuitry in the 
program-contro] unit. The contacts 
on the program-control-unit 


for the 


relay 
responsible fading are 
shown as S. 

Fading is accomplished as fol- 
The cathode of V,, 
approximately 35 volts positive by 
voltage divider R,R.. For normal op- 
eration of the tube, the 


lows. is biased 


contacts on 
S are closed as shown and the grid 
of | is at the same positive poten 
tial as the When the relay 
is energized and the 
close, C 


35 volts, 


cathode. 
normally 

which 
begins to dis- 


open 
contacts was 
charged to 
charge to ground through the series 
combination of R, and R,. The time 
constant of the discharge is adjust- 
able by varying R,. When C, is fully 
the grid is then at 
ground potential while the cathode 
is still 35 volts positive. This is 
sufficient bias to cut the tube off. 
The cutoff is gradual because of the 
shape of the 
istics of V., 


discharged, 


transfer character- 
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To keep the distortion low during 


the fade-out, the input signal was 
reduced to less than 0.1 volt and the 
cathode resistor was left unby- 
passed. To achieve the fade-in, 


C, is allowed to charge to + 35 
volts through resistors Rk, and R 
The rate of fade-in is adjustable by 
varying R,. 

Bias level control R, varies the 
degree to which the signal is faded. 

By increasing Rk,, the 
driven further into cutoff 
background level of the 
creases, 

The parallel-T 
lowing V,, 


tube is 
the 
music de 


and 


network fol 


25-cycle 


filter 
attenuates the 
signal before it reaches the trans- 
mitter. The 
composed of R, and C 


bass-boost network, 
raises the 50- 
cycle response of the system to give 
an overall frequency 
3 db 


tape speed of 3{ ips 


response of 
from 50 to 7,500 eps at a 
Ten db of 
feedback around the last two stages 
distortion 
than 


The sig- 


maintains the overall 


through the system at less 
0.7 percent total harmonic. 
better 


balanced output stage will 


nal-to-noise ratio is than 55 


db. The 


feed a 600-ohm studio line at a 
0-vu level. 
Record Console 
Figure 5 is the block diagram of 


the record console used to record the 
local announcement tape. 
The line 


inputs are balanced and 


will accommodate input levels of 0 
vu to +10 vu. The 25-cycle paral- 
lel-T filter any 25-cycle 
component introduced in either the 


prevents 


microphone or line channels from 


being recorded on the announce- 
ment tape. 

The tone generator is a phase- 
shift oscillator using a 6U8. Oscilla- 
tions are initiated by removing the 


ground connection to the grid of the 


operator [ 
aan 





FIG. 5—-Record-console 
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block diagram 


first stage of the 6U8. Since it re- 
quires several cycles for the oscilla- 
build up, the switching 
transient is negligible. A timer, 
energized whenever the 
announce tape is in motion, is used 


tions to 
which is 


to indicate the exact amount of time 
the announcements have consumed, 

In preparing the announce 
the following 
Number of 
the number 


tapes, 
technique is used. 
musical selections fixes 
of breaks in which an- 
nouncements may be placed. Total 
running time of the music fixes the 
minimum time which 
sumed by 


must be con 
The 
music 
should be 


the announcements. 
time of 
announcements 
nominally 29:45 


combined running 


plus 


If more announce time is de- 


sired in the half-hour program, 


the announcer can overlap music 


and announcements with music 
faded under. 
The announcer, in preparing the 


announce tape, starts the recorder 


and begins reading the announce 


ments, At the end of each announce 
ment he presses the tone button and 
the ! 


contro! auto 
matically 


25-cycle tone is 


recorded for a fixed in 
terval. All announcements may be 
recorded without stopping the re 
corder, Following the last announce 
ment the station break is recorded 
If no 


made following a selection, the an 


announcement is to be 


nouncer places the tone on the tape 
Then, 


will 


during playback the system 


automatically continue on to 
the succeeding musical selection 
Figure 2 shows a typical sequence 
illustrated as 
than 30 


with the station break 


being a few seconds less 


seconds in length 


The system can be modified to 
operate a multiple record changer 
so the latest record releases can be 
ised 
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UMMARY 


Juke Box Uses 


Solenoid-actuated selection storage levers are replaced by 


ferrite toroids in coin-operated automatic phonograph. Coincident write-in 


currents, each of half the required amplitude, eliminate group-switching re- 


lays. Automatic core-inspection equipment speeds mass production 


By CLARENCE W. SCHULTZ 
and GEORGE F. BOESEN 


he J. P. Seeburg Corp 
Chicago, Illinois 


Oo Al epee magnetic 
matrices have been success- 
fully used in laboratory'’" and com- 
mercial‘ digital computers. Although 
other applications of this random- 
access information-storage system 
have been suggested,’ its use in an 
automatic phonograph is believed 
to be a new application, 

The low speed of operation has 
made it possible to eliminate the 
complex vacuum-tube driving cir- 
cuits used in computers and per- 
mits magnetic cores to compete 
economically with any other mem- 
ory system. Basic design work on 
the phonograph selection system 
was completed in 1953° but much 
work was necessary to perfect the 
system and change over all phono- 
graph production, 


Coincident-Current Memory 


In a digital computer using mag- 
netic-core memory one binary digit 
is stored in each toroidal core. In 
the automatic phonograph using 
magnetic-core memory one _ selec- 
tion is stored in each core. Each 
core has two normal states of 
magnetization. Remanent flux ¢, 
exists in either the clockwise or 
counterclockwise direction. One of 
these states is arbitrarily called 
zero or no selection. When a selec- 
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FIG. 1—Storage system uses coincident write-in currents and individual read out. 
Signal output is picked up on single wire threaded through all the cores 


tion is written into the memory 
system the appropriate core has its 
magnetization reversed by a pulse 
of current through wires thread- 
ing that core. This state is called 
one or a selection. 

The matrix is an array of storage 
elements constructed such that any 
element in the array may be energ- 
ized by the coincident operation of 
two input lines. The magnetic state 
of the ferrite core is set by the field 
of the currents in the two inde- 
pendent write-in wires threaded 
through the center of the core. Any 
core of the 200-core array in the 
phonograph can be reached by 
energizing 2 out of 30 wires. 

In the phonograph, Fig. 1, each 
of the two wires selected simul- 
taneously carries a current pulse of 
amplitude +4 /,. The current in a 
single wire is not large enough to 


change the magnetization of any 
core from zero to one, only the core 
at the intersection of the selected 
wires where the total magnetizing 
current is +Jw» will have its mag- 
netization reversed. Of the remain- 
ing two wires of the four threaded 
through the core center, one wire 
supplies read-out current —J, and 
one is used for signal pickup. 


Phonograph Operation 


The Seeburg Select-O-Matic 200 
is an automatic 45-rpm 200-selection 
phonograph mechanism.* The rec- 
ords are stored vertically in a row 
and played in a vertical position. 
See Fig. 2. The turntable is 
mounted on a carriage which moves 
on rails past the records. The 
carriage stops at the selected record, 
positions and plays the record. The 
carriage travels in one direction 
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Ferrite-Core Memory 
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FIG. 2—Mechanical details of phonograph with parts in their relative position, left. Also shown are rear and front views of instrument 


playing one side of selected records 
before reversing direction to play 
the opposite side of selected records. 


Selection 


When the customer drops coins 
through the slot, credit is made by 
energizing an add solenoid through 
coin operated switches. This solen- 
oid drives a pawl which advances 
a toothed wheel a number of notches 
proportional to the total value of the 
coins inserted. A contact plate is 
rotated into position so that cur- 
rent is momentarily supplied to a 
solenoid which controls a latching 
bar behind the selector pushbuttons, 

When the customer closes both a 
letter with 
the pushbuttons, the switches are 
locked in position. A subtract 
solenoid the toothed wheel 


a number of notches in the reverse 


and a number switch 
rotates 
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direction proportional to the value 
of the selection played and closes a 
momentary subtract switch. 

One set of contacts on this 
switch connects the write-in cur- 
rent supply capacitor Cy (Fig. 3) to 
the number selector switch, through 
one of 10 matrix row wires, back 
to the letter selector switch, through 
one of 20 matrix column wires to 
ground, magnetizing the core at 
the intersection of the two chosen 
matrix wires in the direction of a 
selection. 

The same current flows through 
both write-in wires in the core. To 
keep the write-in current waveform 
stable this set of contacts is a silver- 
alloy connection. Low switching 
voltage and stable low resistance 
contact material prevent contact 
vaporization and erratic current 
flow during the first few microsec- 


The 
subtract switch closes the circuit to 


onds of contact closure same 


the scan-control solenoid. This so- 


lenoid pulls a ratchet to the last of 


three pawl positions, closing the 
power switch to the motor in the 
carriage. Another contact of the 


subtract switch supplies current to 
a timing relay which opens the cir- 


cuit of the subtract solenoid after 
a pre-determined interval 
Scanning 


The carriage is driven past the 
record magazine starting from the 
right end of the magazine. Direc- 
travel is changed at each 
end by a reversing switch. Each 
time the carriage returns to the 
right end of the magazine the scan- 
control ratchet is stepped down one 
notch by a mechanical cancel lever 
When the pawl returns to the first 


tion of 
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position on the ratchet, the motor 
circuit Normally after 
two round trips the carriage re- 
turns to the right end of the 
magazine, 

It is necessary to correlate the 
magnetization of each ferrite core 
the matrix with one side of a 
record stored in the phonograph 
library. The cores are physically ar- 
ranged in two rows parallel to the 
mechanism carriage rail, one row 
for right-to-left carriage travel for 
playing the right side of each rec- 
ord and the other row for the left 
side, Scanning of all 200 cores takes 
40 seconds. 

Read-out current —J, is applied 
to each core in turn of the appro- 
priate row of cores from a moving 
contact arm on the carriage through 
an electrical contact at each core. 

Current is supplied by the dis- 
charge of capacitor C, through the 
2D21 read-out thyratron shown in 
Fig. 3. Firing of the thyratron 
occurs during the time the contact 
arm is on an individual core con- 
tact and is synchronized by a star- 
wheel switch geared to the station- 
ary rack. Due to the high read-out 
current and voltage a thyratron is 


is opened. 


in 
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FIG. 4—Family of hysteresis loops of square-loop ferrite using 400-cps power (A). 


Also shown is curve for optimum value for coincident write in and read out 


required to ensure a positive acting 


switch free of bounce for a clean 


read-out current pulse. 

Cores in which no selections have 
written are in the zero state 
affected 
current as the carriage travels by. 
If, however, a 


reached, that core’s magnetization 


been 


and are not by read-out 


selected core is 
is reversed. A signal output wire 
threading all cores in the matrix is 
to the the of 
magnetization any the 
cores, Fig. a 

This signal is fed through a sig- 


reversal 
of 


used sense 


in one 


TRIF 
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FIG. 3-—Storage is effected by closing one number and one letter pushbutton. 
Subtract solenoid closes, discharging Cw through circuit. As mechanism scans past 


record, connection is made through read-out thyratron. 


discharging Cy» through core 
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Star-wheel switch closes 


(B) 


nal detector to operate a trip solen- 
oid on the carriage. A low-pass filter 
is required to prevent transmission 
of relay 
ferrite 


switching transients. A 


pulse transformer with a 


step-up ratio of 1:15 in the signal 
detector eliminates a voltage ampli- 
fier but a pulse-stretching multi- 
vibrator is necessary to assure fir- 
ing the trip thyratron during the 
positive half cycle of the alternating 
voltage on the thyratron plate 


Record Play 


When a selected core is found, the 
carriage is stopped and a record is 
played. To do this the trip solenoid 


disengages the drive clutch from 
the gear rack and connects the 
clutch to a cam shaft. The cam ro- 
tates 180 deg, operating levers 


which cause a transfer arm to raise 
the record into position, clamps the 
record to the turntable and sets the 
pickup arm on the record. At the 
of the trip 
energizes the trip solenoid causing 


end record a switch 
the rotation of the cam through the 
180 dey return of 
to the The 


resumes until 


remaining and 
the 


carriage 


record magazine 
scanning 
by selected 


it is stopped another 


record, 


Memory-Core Response 


Successful operation of a coin- 
cident-current system depends upon 
the squareness of the B-H hyster 
The 


top 


nearly 
bottom 


esis loop. sides, 


steep 


horizontal and and 
Square corners are properties of a 
good memory core. Figure 4 shows 
a family of hysteresis loops of a 


ferrite 


square-loop using 400 eps 
power. As the driving currents are 
increased the hysteresis loop be 
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FIG. 5—Squareness curve (A) and family of squareness curves (B) for a test core of 


Ferroxcube 402 with 0.18 in. o-d 


larger and improves’ in 
This that 
there is a minimum amplitude of 


comes 
squareness indicates 
current pulses to obtain good coin- 


cident current operation. 

A maximum amplitude of 
rent is set by the effect of a 
current +4/,. A 
where the 


same current level regardless 


eur 
half 
point is reached 
saturates at the 
of the 
half 


tend 


core 
driving-current amplitude. A 
would 
the 
flux in the 


levels 
knee of 
state of 


these 
the 

changing the 
Due to 


current at 


to go over curve 


core. losses at high fre 


quencies it is difficult to obtain use 
ful quantitative data at low frequen 
cles for pulsed 


use on operation 


Response of the must be de 


core 


termined under actual pulsed con 
ditions. 

The 
such that it 
the 


core and an unselected core 


driving currents must be 


is easy to discriminate 
between selected 
In thi 
system the output is used to trip a 
multivibrator. Thus the 
the amplitude of a one output volt- 
age 
maximum. In 


output of a 


ratio of 


pulse to a zero should be a 
this 
curves is helpful in determining the 


current amplitudes and waveforms 


system a set of 


URRENT 
a 25 


0.09 in. i-d 


0.09 in. thickness 


for a maximum one-to-zero ratio 
These are called squareness curves. 
which 


is sufficient to saturate the core, the 


Using a read-out current 


write-in current amplitude is ad- 
justed over a range to plot the out 
put during the 


pulse as in Fig. 5A, Since the state 


voltage read-out 
of the core after write-in depend 
the peak 
reached, effects of write-in 


primarily on current 
current 


This 


curve is used to determine the op 


rise time are unimportant. 
timum 
I, for a 


zero Signal by 


write-in current amplitude 
maximum ratio of one-to 
the 
curve at the 


and 4] The 


plotted in 


comparing out 
voltage on the 
value of / 
type of 
Fig. 5B 


At the 


irrent found 


put 
cnosen 
same 


curve is 


write-in 
5A, the 


read-out current amplitude and rise 


optimum value of 


from Fig 


time are independently adjusted to 


obtain a given signal voltage pulse 
width and amplitude 


the 


In this appli 


cation signal pulse must have 
a minimum width to 
the filter 


trigger the multivibrator. With each 


pulse pass 


through transient and 


set of read-out amplitude and rise 


time, write-in current is adjusted 


over a range to obtain a squareness 
curve. A family of curves is ob 
tained from which it 
that the one-to-zero ratio improves 
as the read-out current amplitude 
increases and rise time decreases 
Therefore it 
tain as large a current for read-out 


can be seen 


is advisable to ob 


as possible in this application, One- 
to-zero signal voltage ratios as high 
as 60 to 1 
the 


used. 


have been obtained by 


unsymmetrical hysteresis loop 

A capacitor is an excellent cur- 
rent source for this low-duty-cycle 
The 


pedance to the capacitor so that the 


system. matrix is a low im- 
rise time, amplitude and pulse width 
of the capacitor discharge current 
can be controlled by other elements 
in a series RLC circuit. By using a 
high power-supply source imped 
ance, only a low capacitor charging 
current is required 


By solving 
iR 4 { adt kK, 


there 
Critically damped 
r(t) (E./L)t 
Underdamped 

r(t) (F./L){[(1/LC) R*/: 
LC) R* 


exp | 


for i t) are three 


exp ( 


sin [| (1 


Overdamped 
i(t) (E./L)| CR*?/4L 
sinh | (R°’/4L*) | 
exp | Rt/2L) 


LC 


A normalized plot of current versus 
The effect 


circuit ele 


time is shown in Fig. 6A 
of adjustment of any 


quickly 
Photographs of actual driving cur 


ment can be determined 


rent and voltage output waveform 
6B and 6C 


currents 


are shown in Fig 


Since high peak 


are 


easily obtained from the capacito 


discharge current source and there 


is no need for extreme size reduc 


tion, a toroidal core is used which 


FIG. 6—Normalized plots of current in RLC circuit for various degrees of damping (A). write-in and read-out current waveforms (B) and 


read-in current and voltage waveforms (C) 
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is of larger dimensions (0.09 in. 
i-d x 0.18 in. o-d x 0.09 in. thick) 
than that in digital computer sys- 
tems (0.05 in. i-d » 0.08 in. o-d x 
0,025 thick). The larger core 
increased the signal voltage magni- 
tude from 0.2 volt to over 1.0 volt 
per turn of pickup loop. Usable 
ferrite materials include Ferrox- 
cube 402 and General Ceramics S-1. 


in. 


Advantages 


It is possible to obtain a definite 
reduction in equipment size through 
the use of magnetic memory 
matrix, although there is no neces- 
sity for it in this application. The 
group-switching relays formerly 
used are eliminated in the coinci- 
dent-current matrix, Since the read- 
out current pulse the 
magnetization of the to the 
zero state, no cancel solenoid is 
required to reset the core. The cost 
of ferrite memory cores is expected 
to continue to decrease as larger- 
quantity 


a 


reverses 


cores 


production is 
material cost is a small part 
of the price and yield of a specified 
standard is likely to increase, 

Cost bit with 
yvreater matrix size because address 
equipment costs are independent of 


reached, 
Since 


per is reduced 
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matrix size in low-speed memories. 
Elimination of selection levers has 
reduced the number of moving 
parts in the selection storage system 
to the two rows of read-out contacts. 
A brush wipes read-out contacts as 
the carriage travels along its rails. 
The life of the magnetic memory 
matrix is limited only by brush 
wear on the read-out contacts. Criti- 
cal mechanical adjustments are 
eliminated, Since the magnetic state 
of the core is self-latching, there is 
no loss of storage with interruption 
of main power. 


Inspection of Cores 


Although 
tion storage 


the phonograph-selec- 
matrix has been de- 
signed for mass production, the 
replacement of substandard cores 
requires rewiring. To prevent this, 
cores receive 100 percent inspection 
upon arrival. An automatic core- 
testing machine, shown in Fig. 7 
feeds cores from a bin, spindles and 
tests them at the rate of 100 per 
minute. Each core is tested using 
current pulses identical with those 
employed in the memory matrix and 
through the cycle: /,, 20 (47,,), Tx, 
I, and J». 

A closed hysteresis loop is estab- 
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7—Automatic inspection 
100 cores a minute 


lished by the fifth cycle. Glow-dis- 
charge-type decade counter tubes 
gate the read-out pulse amplifiers, 
turning them on at the beginning 
of the fifth cycle. To be accepted 
each core must pass both half- 
write and full-write test. 
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FIG. 9—Complete ferrite core matrix is plugged into unit for test. 


is checked in one minute 


Rejection can occur either from 
too large a read-out voltage pulse 
following the twenty half-current 
write-in pulses or too small a read- 
out voltage pulse following the one 
full-current write-in pulse. The test 
equipment is periodically checked 
with standard cores chosen to be 
at the limits of tolerance. An accept 
or reject count is made on every 
core tested and an alarm is sounded 
preset number of either 
without one of the 


after a 
occurs at least 
other. 

Figure 8 is a block diagram of 
the automatic core tester. Batches 
of cores are poured into a hopper. 
Then they are vibrated up a spiral 
ramp and fed down a chute in a 
single line to a loading point. Cam 
action causes a pin on one of four 
arms of a wheel to spindle the core. 
The arm moves along the are of a 
circle bringing the core up to the 
test-position contacts where it re- 
mains for 415 milliseconds during 
the test. 

At this time a cam 
decade-counter tube No. 2 to 

starting the test cycle. A 
master blocking oscillator 
tinuously triggers decade-counter 
tube No. 1 which operates the driv- 
ing current thyratrons in sequence. 
After four complete cycles of driv- 
ing current, the output from stage 
four of decade-counter No 


switch re- 


sets 


zero, 


con- 


tube 
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Entire assembly 


2 yates the accept and reject ampli 


fier channels. 

If the reject channel is triggered 
by a signal during the read current 
after the twenty half-write pulses, 
the gate to the full-read-current 
thyratron is closed and it will not be 
possible to trigger the accept chan- 
nel, If the channel is 
triggered by an output during the 
pulse following the 
the accept pickoff 


accept 


read-current 
full-write pulse, 


magnet is energized for 450 milli- 
seconds, the accept counter is 
stepped up one count and the re 


ject count gate is closed 
If the accept channel is not trig- 


gered, the reject gate permits a 
pulse from decade counter No. 2 to 
operate the reject counter. After 


sufficient time for electronic testing 
to take place, the spindled core is 
moved to a second position along 
the are of the circle. If the accept 


magnet has been energized, the 
core is pulled off the spindle and 
dropped into the accept bin when 


the magnet is deenergized. 
During the time the spindle is 

moved to a third position, the re- 

ject magnet is energized by the cam 


switch, pulling the core off the 
spindle if the core had not been ac- 
cepted. The core is dropped into 


the reject bin when the magnet is 
deenergized. 
When each block of 20 cores is as- 


sembled with the letter write-in, 
read-out and signal output wires, 
the block is tested as an assembly. 
Write-in current is applied to all 
cores at once. Each core is then read 
out in sequence and checked against 
a standard. A breakdown 
of 250 volts is applied between each 
of the wire to test for poor insula 
tion. 

After complete 
matrix is tested in a jig designed to 
write-in 
tion in 
matically 


voltage 


assembly each 


read-out every selec 
This is 
the 


contacts in 234 


and 


turn. done auto- 


without use of mov- 

All 
outputs are compared with that of a 
An 400 
Fig. 9) indicates 
weak signals from 
A dozen dif 
ferent types of wiring errors can be 


quickly 


ing minutes 


standard array of 
lights 
false signals o1 


core 


panel 
each storage element. 


pinpointed and corrected 


Other Applications 


This use of ferrite memory cores 


in a slow speed system sugyests 


their application in a large variety 
of equipment. Any memory system 
which would involve preselection of 
a certain number of items out of a 
group can be constructed of ferrite 
cores, In applications where a num 
ber of operations are to be pro 


grammed, such devices could be 


used. Libraries, filing controls, 


elevator operation and automatic 
sequence operation of machinery are 
typical examples 

It would also be possible to allot 
a number of cores to each item and 
identify each item by a binary code 
the state of 


Such a svstem could be used 


using magnetic its 
cores 


in electronic inventory control. 


and test equipment 
the results of 
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Subaudio Oscillator 


UMMARY 


than 0.2-cycle per hour drift and less than 1-percent distortion. Output up to 
3 volts is constant within 2 percent over the frequency range. Novel high- 


level mixer circuit employs a pair of selenium rectifiers, avoiding complex- 


Stable unit with beating oscillators near 2,000 eps has less 


ity of either d-c or capacitance-coupled amplifier 





O ONE TYPE of oscillator for 
N low frequencies has attained 
a general acceptance comparable to 
the wide use of Wien bridge type 
oscillators’ in the audio-frequency 
field. 

Nearly every possible means has 
been used for generating low fre- 
quencies: motor-driven potenti- 
ometers, photoelectric function gen- 
erators, L-C oscillators using in- 
ductance tubes and L-C oscillators 
using the inductive properties of a 
thermistor. The regular Wien 
bridge oscillator circuit has been 
made to operate down to 0.3 cycle, 
the phase-shift oscillator down to 1 
cycle’ and a three-phase, phase-shift 
circuit’ down to 0.01 cycle. Another 
approach starts with a _ low-fre- 
queney multivibrator, from which 
the wave is shaped into a sinus- 


6.4.7 


oid. 


Beat-Frequency Advantages 


The beat-frequency type of oscil- 
lator has important advantages over 
the common variety of R-C oscil- 
lator. It is the only type that can 
be used with an automatic response- 
curve recorder, because the whole 
frequency range is covered without 
switching. There are no output 
transients when the frequency dial 
setting is quickly changed. Output 
level is inherently constant over the 
whole frequency range. 

The equipment to be described is 
simple. Beat-frequency oscillators 
have been built before for low-fre- 
quency work, using carriers in the 
1,000-cycle region, but apparently 
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have never been described in print. 
If a capacitor-coupled amplifier is 
used following the mixer, the low 
frequency limit suffers and if a d-c 
amplifier is used, circuit and opera- 
tion tend to be complicated. 

In the present oscillator there is 
no such amplification. The mixer is 
a pair of selenium rectifiers oper- 
ating at high signal level. A _ bal- 
anced detector circuit eliminates 
any d-c component in the output; 
the a-c output signal is symmetrical 
within 5 percent with respect to 
ground, Thus the tube complement 
consists entirely of carrier oscillator 
and buffer amplifiers, with no tubes 
operating at low output frequency. 


' Circuit Design 


The beat-frequency oscillator was 
invented in 1920 by Scriven of Bell 
Telephone Laboratories. His patent’ 
explains the basic requirements: 
two similar, low-drift oscillators; 
buffers or other isolating means to 
prevent locking or pulling of the 
two oscillators and a detector or 
mixer. 

The carrier oscillators in the 
present instrument use a stable cir- 
cuit devised by Harris,” which has 
the virtue of unusual simplicity. 
The complete circuit, except for the 
conventional power supply, is shown 
in Fig. 1. The oscillators are a 
variation of the Colpitts type in 
which the cathode of the tube is 
tapped across a very low-impedance 
portion of the tuned circuit using 
capacitors. The inductors’ are 
high-Q toroids with dust cores of 


low temperature coefficient. Ca- 
pacitors are silver mica or air di- 
electric except for the large 0.5-yf 
units. Variations in the capacitance 
of the 0.5-~f capacitors have very 
little effect on the oscillator fre- 
quency. 

Temperature coefficient of fre- 
quency of the oscillators is essen- 
tially that of the tuned circuits 
themselves. The frequency stability 
problem is mainly one of keeping 
the temperature rise of the tuned 
circuits small and similar. Since 
the external field of toroids is so 
small, it is feasible to locate them 
physically close to each other with- 
out magnetic shielding. 

The oscillator frequencies are 
about 2 ke. It is usual in beat-fre- 
quency oscillators to use a carrier 
frequency about six times that of 
the highest beat frequency desired, 
for example, 100 ke for 0-to-16 ke 
output. For a low-frequency instru- 
ment, however, practical considera- 
tions favor a _ relatively higher 
carrier frequency; for one reason, 
a higher Q is attainable in the in 
ductors. 

Each oscillator (V, and V,) is fol- 
lowed by a cathode-follower buffe 
stage, using the other half of the 
dual triode. Direct potentiomete: 
coupling between the tuned circuits 
and the cathode-follower grids pro- 
vides necessary positive bias return 
for the latter with a minimum num- 
ber of components. Both oscillators 
and buffers are fed plate voltage 
from a v-r tube to keep the ampli- 
tude constant with varying line 
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Tunes 0 To SO Cycles 
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buf- 
fers feed carrier signals in turn to 
the halves of double 
triode V,, the carrier output ampli- 
fiers. 


voltage. The cathode-follower 


respective 


When mixing two sine waves in a 
linear rectifier signal 
should be considerably larger than 
the other to obtain a beat signal of 
low distortion. The beat voltage de- 
pends mostly the 
smaller of the two signals; is es- 
sentially that of 
the larger one. 

Hence it is customary in 
instruments to the 
oscillator signal the large one and 


circuit one 


on the size of 


independent of 


such 
make variable 
the fixed oscillator signal the small 
variation of beat output 
with frequency is minimized. Tri- 
odes Vy and V 


one, 80 


, are operated as 
amplifiers, delivering relatively 
large signals to mixer CR,, CR,. 
Screwdriver adjustments P,, P, are 
provided to adjust the carrier levels 
for minimum distortion. Maximum 
beat voltage at the output terminals 
is 3 volts rms. 


Mixer 


Use of high-level diode mixers 
was suggested as long ago as 1935, 
but apparently never employed. It 
has little advantage in an audio-fre- 
quency oscillator, but in a low-fre- 
the only 
restrictions on 
output fre- 
quency without using a d-c ampli- 
with its complica- 
tions of multiple power supplies and 


quency instrument it is 
remove all 


lowest 


way to 


the attainable 


fier, attendant 


balancing adjustments. 
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Carriers in the order of 2,000 cycles are mixed at high level in a balanced 


selenium diode circuit. Output has internal impedance of 3,000 ohms maximum 


mixing, 
idea is 
the 
steady d-c component that normally 
the 
This is accomplished here by effect 


A further problem in 
the high-level 
adopted, is how to get rid of 


once diode 


attends rectification process 
provided to adjust the carrier levels 
tector. : 

Mixer diodes CR, and CR, may be 
115-volt 
fiers. They are fed in series from 
the transformer T,,. 
The smaller carrier is then fed in 
between the transformer center tap 
and the junction of the two recti- 
fiers, in series with the low-pass 
filter and output circuit. 

Without any balancing adjust- 
ment on the rectifiers, the d-c com- 
ponent of the output is less than 5 
the peak a-c voltage, 
which is believed adequate for most 


standard selenium recti- 


secondary of 


percent of 


applications. For precise symmetry 
of the with 
ground, there are several ways in 


output respect to 
which a balancing trimmer potenti- 
ometer can be connected. 

The low-pass filter uses constants 
that are modified considerably from 
the theoretical, to satisfy require- 
ments of low input impedance at 
the carrier frequency and tolerance 
to output load changes. Carrier re- 
enhanced by parallel- 
resonating the inductor with a ca- 
the 


jection is 


pacitor at carrier frequency 


Carrier and noise are 60 db below 
the output level. 


Output Metering 


The zero-beat point can be 
checked against the dial reading 
and may be indicated by a zero 


center d-c meter. However, if a 
rectifier is added to the meter, the 
meter system will also read a-e out 
put at frequencies above 5 cycles or 
so, where pointer motion is smal! 
the 
longer usable as an a-c 
instrument, although the a-c output 
is actually the same; there is noth 
ing in the cause 


change in output. 


felow 5 cycles meter is no 


indicating 


circuit to any 
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FIG, 1—Multiplex system modulator uses second phase-shift modulator at higher point 


deviation is needed for the subcarrier 


ECENT ACTION by the Federal 
R Communications Commission 
makes possible, for the first time, 
extensive use of frequency-modu- 
broadcasting facilities in 
commercial applications 

broadcast may 
now obtain a subsidiary com- 
munications authorization (SCA) 
that permits him to transmit for 
pay a simultaneous multiplex pro- 
gram. A _ special receiver is em- 
ployed to detect the subcarrier 
modulation. Audio muting or am- 
plification can, in addition, be 
actuated by transmission of ultra- 
sonic or so-called beep tones, 


lation 
special 


Any f-m licensee 


While these techniques are en- 
tirely feasible, good engineering 
practices must be employed to avoid 
crosstalk between the main 
subcarrier channels. In general, 
only skillfully designed transmit- 
ters and receivers will meet high- 
quality commercial performance 
requirements. While present legal 
authorization extends only to 
multiplexing of entertainment and 
news, there are no technical bar- 
riers to employment of two or more 
subearriers for narrow-band com- 
munications purposes. 

Experiments carried on since 
1934 clearly indicate the general 
nature of inherent problems and 
their successful solutions. At that 
time, four different sets of signals 
were successfully transmitted at 


and 
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41 me from station W2XDG lo- 
cated in the Empire State Building 
in New York City to Haddonfield, 
N. J., a distance of 85 miles. These 
signals comprised a musical] pro- 
gram on the main channel, a fac- 
simile program on a superaudible 
subcarrier on a second channel, a 
synchronizing signal for facsimile 
on a third and a telegraph order 
circuit on a fourth subcarrier fre- 
Amplitude-modulated sub- 
carriers were used at this time. 

In April 1935, a frequency-modu- 
lated subcarrier was employed for 
simultaneous of two 
programs. There 
improvement as 


quency. 


transmission 
music 
substantial 


broadcast 
was 
compared with the a-m subcarrier 
technique and this 
come accepted experimental prac- 
tice. Operations under an SCA can 
only be carried out using f-m sub- 


has since be- 


carriers, 
Transmitter Problem 


Exhaustive tests continuing over 
the years and particularly since 
1948 show that considerable care 
must be paid to both the transmit- 
ter and receiver. These tests were 
carried on by the late E. H. Arm- 
strong assisted by the author and 











Multiplexing F-M 


B-P 
FILTER 


FROM 
SUBCARRIER 


GENERATOR 


CORR 
NETWORK 





in multiplication chain since less frequency 


using laboratory facilities 
at Columbia University and those 
of the experimental f-m broadcast 
station KE2XCC at Alpine, N. J. 
In broadcasting where transmis- 
sion is basically for entertainment, 


others 


the effect of cross modulation in 
transmitters is much more severe 
than in communications. This is 


particularly so during the trans- 
mission of a separate program on 
channel when a diminu- 
endo or a period of silence of that 
channel corresponds with a cres- 
main channel, Ex- 
perience that talk 
above the level of the background 


a second 


cendo on the 
indicates cross 
noise of the second channel is ob- 
jectionable. The energy content 
of the modulation with re- 
spect to signal level must be held 
to 50 less, or an 
energy content in the order of one 
one-hundred-thousandth part of 
the program level of the 
channel. A ratio of 60 db or one 
part in a million is an attainable 
goal. 

Since the auxiliary channel lies 
in the 20 to 40 kilocycle band and 
since the and third har- 
monics of the upper half of the 
main channel modulation fall 
within that band, it will be clear 
that the transmitter problem will 
not yield readily to a solution by 
any direct method of modulation, 
for the free oscillator type of cir- 


cross 


decibels or 


second 


second 
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Broadcast Transmitters 


UMMARY 


Long-term practical experiments prove that the main carrier 


of an f-m broadeast station can be modulated 20 ke with an f-m subcarrier 


of 30 ke without affecting quality or disturbing receivers now in use. Signal- 


noise ratio in the auxiliary channel is better than 60 db 


cuit 


does not lend itself to the re- 
quired low-distortion level. 

Present-day 
broadcast transmission 
phase-shift method of producing 
frequency modulation. The inven- 
tion by J. R. Day of the Serrasoid’ 
type of modulator (which made 
use of an idea originally advanced 
by R. D. Kell) has solved, for sim- 
plex signaling, the problem of 
residual modulator noise in the 
phase-shift method of producing 
frequency modulation. 


f-m 
the 


practice’ in 


uses 


Background Noise 


All phase-shift modulators have 
had to contend with transmitter 
background noise, which comes 


about basically because the limited 
initial frequency change that can 
be obtained in a phase-shift modu 
lator entails a high degree of fre- 
quency multiplication to 
the ultimately required 
of the transmitted wave. The high 
order of multiplication has the 
effect of enhancing those noise fre 
quency modulations that 
from the interaction of 
tube noise 


produce 
deviation 


result 
thermal 
with the 
and 
An appreciable 
level thus 
phase- 
which 


and currents 


basic carrier in the oscillaton 
modulator circuits. 
background hiss was 
characteristic of the early 

shift modulators (—65 db) 

was reduced to that 
relatively unimportant for simplex 


signaling by the inventions of the 


values were 


double-channel, (—70 db) and the 
Serrasoid modulators (—80 db). 
For multiplex signaling in the 


broadcast service, when an attempt 
is made to increase the frequency 
range of modulation, then, 
with the Serrasoid modulator, the 
difficulty again manifests itself. 
This results because the fluctuation 


even 
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current components lying 20 to 40 
ke distant from the oscillator fre- 
quency produce correspondingly 
enhanced frequency deviations 
within the 


channels. 


range of subcarrier 

These deviations, after being en- 
hanced by the same amount of fre- 
quency multiplication that is re- 
quired for a 30-cycle modulating 
frequency, produce a level of back- 
ground noise in auxiliary channels 
that is not acceptable. A second 
difficulty incident to introducing 
subcarrier modulation on 
shift modulators lies in 


phase- 
the cross- 
introduced in the mul- 
tiplier chain because of the selec- 
tivity characteristics 


modulation 


required of 
the multiplier coupling impedances. 

It is essential that the lower fre- 
quency be sufficiently selec- 
the 


superimposed on 


stages 


tive to eliminate 


frequency- 
the 


at the basic 


modulation 
transmitted frequency 


oscillator frequency, a phenomenon 


that has its origin in the initial 
multiplier stages. Hence, the selec 
tivity that is needed in the inter- 
multiplier coupling stages to 
remove this frequency modulation 


results in a lack of linearity in the 
phase characteristic for frequencies 
carry the 
and so gives rise to cross modula 


required to subearrier 


tion in those stages. 


TO 
BAND - 
= PASS 
=< FILTER 
INPUT 
FROM 
MULTIPLIER 
AT2-3M 


TO 20-40KC FILTER 
AND SUBCARRIER 
GENERATOR 





FIG. 2—Phase-shift modulator of the 
type used for subcarrier multiplexing 





A solution for this difficulty has 
been found through segregation of 
the modulation functions shown in 
Fig. 1. Here the modulation and 
the initial multiplications of the 
main channel are carried out (with 
modifications) as in sim- 
The modulation 


channel is 


certain 
plex operation 
of the auxiliary super 
imposed at a point in the multipli- 
cation chain where relatively few 
additional 
the 
the 
An appropriate point for introduc 
the 


around 


stages are required to 


obtain necessary subcarrier 


swing at radiated frequency. 


auxiliary modulation is 
the 2 to 3 


quency range where the amount of 


ing 
megacycle fre 


sub 
the 
change in fre- 


phase shift necessary at the 
carrier 
required 


frequency to produce 
ultimate 
the 
the order of 

By contrast, the 
at the 
channel is 


quency of radiated wave is in 
1 degree 
shift 


modulator for 


necessary 
the main 
150 


obtain 


approximately de- 
grees (plus and minus) to 
the full 


cy cles 


deviation range at 30 


Linearity Solution 


As a linearity 
problem results from the operation 
phase-shift modulators in 
A phase shift 
like that in Fig. 2 may be employed. 
The 
the multiplier coupling 
avoided 


consequence, no 


of two 
cascade modulator 
cross-modulation problem in 
stages is 
because it is possible to 
make the coupling circuits of the 


last few multiplication stages quite 


broad. This can be done because 
the frequency modulations imposed 
on the transmitted carrier by the 
basic oscillator frequency and by 
the fluctuation disturbances lying 
in the subearrier frequency range 
are no longer a problem at this 
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point. The noise difficulties attend- 
ant upon operating a wide range 
frequency modulation system have 
been avoided by the narrowing 
down of the band width of the 
early multiplication stages of the 
main channel, so that the frequency 
changes introduced by thermal and 
tube noise component currents ly- 
ing more than plus and minus 15 
kilocycles from the oscillator fre- 
quency are not passed on into the 
auxiliary channel, 

The cross-modulation problem is 
avoided by keeping the two chan- 
separated until the normal 
circuit bandwith requirements per- 
mit circuits sufficiently 
wide to insure the necessary phase 
linearity to prevent the effect. To 
generate the subcarrier, a Serra- 
soid modulator of standard design, 
multiplied the frequency up to 10 
to 12 megacycles and heterodyned 
this frequency down to the sub- 
carrier frequency of 27.5 ke by 
means of an appropriate crystal- 
controlled oscillator. The output 
current was then passed through 
a correction network and a band- 
pass filter to the auxiliary modula- 
tor. Usual pre-emphasis was em- 
ployed, In practice, this method 
of obtaining the subcarrier channel 
has proved stable and_ reliable. 
While somewhat more apparatus 
is required than for other ways of 
obtaining the result, it is doubtful 
if their reliability or performance 
can equal that of the _ present 
method, 


nels 


the use of 


Receiver 


Receiving equipment used in 
field tests comprised r-f amplifier, 


TO DISCRIMINATOR 
DETECTOR 


2auT 


oo 


15.580 
HP FILTER 


aie 


100K $0 0.05 


converter, crystal-controlled oscil- 
lator, five stages of 10.7-mc ampli- 
fication, a double limiting system 
and phase-shift discriminator de- 
tector, making a total of 13 tubes. 

The auxiliary channel 
for which a circuit diagram is 
shown in Fig. 3 employs a 15.5-ke 
high-pass filter, resistance-coupled 
amplifier, band-pass filter and fre- 
quency-sensitive network. Follow- 
ing the limiters there is a gated 
beam detector tube followed by a 
10-ke low-pass filter. 

The 10-ke filter was used to pre- 
vent overload of the audio amplifier 
for the second channel by the sub- 
carrier frequency. It is determined 
by the choice of 8 ke for the modu- 
lating band of the second channel. 

In some experimental receivers, 
the low-pass filter configuration 
used to shift phase between V,, 
and V, was replaced” * by a double- 
tuned capacitance-coupled circuit. 

Use of multiple filter sections in 
the phase-shift network is predi- 
cated upon the ability to 
straight-line phase shift over a 
wide range of frequency by this 
method as indicated in Fig. 4. The 


receiver 


obtain 


curve of interest is that marked 
a a 

Where requirements are less 
stringent, the simplified circuit 


shown in Fig. 5 can be used be- 
tween points A and B on Fig. 38. 
It would be adequate for receiving 
a 5-ke subchannel on which 5-per- 
cent distortion and a signal-noise 
ratio of about 55 db could be 
tolerated, 

Important considerations in 
evaluating the system include: the 
overall frequency response and dis- 


i Vg (at? 


tortion characteristics of the aux- 
iliary channel; the cross talk from 
the main channel into the auxiliary 


channel for different modulation 
levels of the main channel as a 
function of main channel modu- 


lating frequency; and the signal to 
noise ratios of the two channels for 
various signal input levels to the 
multiplex receiver. 

This data is based on a 
carrier frequency of 93.1 
modulated +20 kc, with a 
subearrier of 27.5 ke. For field 
tests the program modulation of 
the main channel was held to +50 
ke. For the auxiliary channel +5 
ke corresponded to 100 
modulation. 


main 
mega- 


cycles, 


percent 


Multiplex Transmitter 


Equipment was set up as shown 
in Fig. 1. To reduce crosstalk due 
to harmonics in the main channel! 
modulating signal, a 15-ke low-pass 
filter was used ahead of the audio 
input to the main channel modu- 
lator. 

The advantages of this arrange- 
ment that the overall audio 
frequency response, the noise and 
distortion characteristics, that is, 
the basic performance character- 
istics of the main channel, remain 
unaffected by this modification. In 
addition, the signal-to-noise 
of the auxiliary channel is 
proved. Crosstalk problem between 
the main and the auxiliary channel 
in the transmitter has 
avoided by keeping the two chan- 
nels separated until the normal 
circuit bandwidth requirements 
permit the use of circuits suffi- 
ciently wide to insure the necessary 


are 


ratio 
im- 


been 





FIG. 3-——-Circuit diaqram of the subcarrier receiver portion that follows discriminator of main-channel receiver 
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phase linearity to 
effect. 

To contain the frequency range 
of the auxiliary channel modula- 
tion to the channel capability, an 
8.5-ke filter was 
ahead of the audio input to the 
auxiliary channel modulator. 

The advantages of this method 
of generating the subcarrier 
crystal control of the subcarrier 
with the attendant advantages of 
reliability and stability of opera- 
tion and low noise and distortion 
characteristics of the modulator. 

The usual 75 microsecond pre- 
emphasis circuits available 
both the main channel 
and the auxiliary channel 


prevent the 


low-pass used 


are 


were 
for use in 


Multiplex Receiver 


The general arrangement of the 
receiving equipment 
field and for 
measurements 


used in the 
tests making the 


has been described 
under discussion of the receiver. 
Field experience indicated the 
desirability of preceding this re- 
ceiver with a fixed tuned 93.1-mc 


6BK7 cascode amplifier. Such an 


amplifier was used ahead of the 
above described receiver in mak- 
ing the reported measurements. 


The input impedance of this pre- 
amplifier approximately 75 
ohms 


was 


The auxiliary channel portion of 
the multiplex receiver which re- 
its signal from the main 
channel discriminator detector has 
been described. 

Overall frequency characteristics 
of the auxiliary channel are shown 
in Fig. 6A. For 
ments no pre-emphasis 


ceives 


these measure- 
used 
in the auxiliary channel transmit- 
ter. The audio input held 
constant so that for all modulating 
frequencies the deviation of the 


5 ke 


was 


was 


27.5-ke subcarrier was 


The resultant frequency char- 
acteristic was obtained by sub- 
tracting the 75 microsecond de- 


from the 


take 


emphasis characteristic 
characteristic to 
account the effect of the 75 
microsecond de-emphasis network 
following the detector in the aux- 
iliary channel receiver. 

The roll-off above 6,000 cycles 
results from the cumulative effect 
f the low-pass filter at the input 
and the band-pass filter at the out- 


measured 
into 
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FIG. 5—Simplified receiver not used in 
accumulating data gives satisfactory 
reception 


put of the auxiliary channel trans- 
mitter, the band-pass filter and the 
frequency-sensitive network in the 
auxiliary channel receiver and 
the 10-ke low-pass filter used to 
remove the subcarrier. These are 
factors within the control of the 
designer and are governed by the 
requirements of the system to be 
established. 

Overall distortion characteristics 
of the auxiliary channel is illus- 
trated in Fig. 6B. Distortion meas- 
urements shown were made for 100 
percent and 50 percent modulation 
of the auxiliary channel. A Hew- 
lett-Packard model 330B distortion 
analyzer connected to the audio 
output terminals of the auxiliary 
channel receiver was employed in 
recording these data. 

A public demonstration at Col- 
umbia University was made with 
this receiver. Subsequent work 
with a similar receiver has shown 
that the distortion can be held to 
less than 2 percent for +5 ke devia- 
tion of the subcarrier for all the 
modulating frequencies involved. 
To do this requires closer attention 
to the design of the band-pass cir- 
cuits and a different 
sensitive network. 


frequency- 
Here again, the 


system requirements would control. 

Crosstalk in the auxiliary chan- 
nel due to main-channel modulation 
Fig. 6C. For these 
measurements the deviation of the 


is shown in 


93.1-me carrier by the 27.5-ke sub- 
carrier was +20 ke. 

To minimize the masking effects 
of hum and any residual subcarrier 
leakage in the output of the auxil 
iary channel receiver, a 500-cycle 
high-pass 15-ke 
filter were connected in cascade in 
the receiver The 
level was then established by mod 
ulating the subcarrier 5 ke with 
a 600-cycle modulating tone. With 
this and no 
modulation on 


and a low-pass 


output. signal 


removed 
the 
the noise in the auxiliary channe! 


modulation 
main channel, 
was down 69 db. 

It should be noted that for these 
measurements the 93.l-me_ signal 
the 75-ohm input to 
the external was approx 
mately 1 millivolt, at which level 
the noise in the main and auxiliary 


level across 


cascode 


channels is independent of receiver 
noise and is determined by the re 
spective transmitters. This will be 
evident on examining Fig. 6D. 


Main Modulation 


The curves shown are for three 


different modulation levels of the 
main channel. In each case the 
main-channel deviation was held 


constant and the frequency of the 
main-channel modulating 
was varied. The curves show the 
resultant crosstalk measured in the 
auxiliary channel output in db be 
low the level established by mod 
ulating the auxiliary channel +5 
ke with a 600-cycle 
tone. 


voltage 


modulating 
These measurements were made 
in the laboratory at Columbia Uni 
versity but were spot checked at 
a receiving location approximately 
2.5 miles from KE2XCC at Alpine, 
New Jersey. The site 
to make the measurements 
pendent of receiver noise and pos 
sible multipath effects. No signif 
icant differences were observed be- 
tween 


was chosen 


inde 


the field measurements and 
Fig. 6C. 
For normal program modulation 


the curves shown in 


of the main channel (peak devia 


tion +75 ke) the cross talk as 
measured with a Hewlett-Packard 
model 330B distortion analyze 
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averages between —60 db and — 65 
db below full signal level for the 
auxiliary channel. For field tests 
where the peak deviation of the 
main channel was limited to +50 
ke, the crosstalk was usually dif- 
ficult to measure. 

Signal to noise ratios of the main » 
and auxiliary channels are shown 
in Fig. 6D. For these curves, the 
93.1-mc carrier was deviated +20 
ke by the 27.5-ke subcarrier. « 

The signal level for the auxil- 
iary channel was established by de- 
viating the subcarrier +5 ke with 

aie a 600-cycle modulating tone. The 

= 100 1,000 10,000 upper curve shows the noise in db 

FREQUENCY IN CPS below this level as a function of 

the signal level across the 75-ohm 
input to the cascode preamplifier. 

The signal level for the main 
channel was established by deviat- 
ing the main carrier +75 ke with 
a 600-cycle modulating tone. The 
lower curve shows the noise in db 
below this level as a function of 
the signal level as above. 
sh a A ae For both curves the noise is 

FREQUENCY IN CPS. F measured in a 500-to-15,000 cycle 
band to eliminate the masking 
effects of hum and subcarrier leak- 
age. This was found to be neces- 
sary in view of the high signal-to- 
noise ratios being measured. 

It is of interest to note that for 
signals in excess of 500 microvolts 
across the input terminals, the 

— signal-to-noise ratio of 69 db for 
the auxiliary channel and 77 db 
100 1,000 10,000 for the main channel are deter- 
MAIN CHANNEL MODULATING FREQUENCY IN CPS : sae 
mined by the noise in the respec- 
(Cc) : 
tive modulators. 

Postwar laboratory development 
of the application of multiplexing 
to carriers in the 88 to 108-me f-m 
broadcast band was begun in 1946, 
with field testing starting in the 
spring of 1949. This development 
was continued, with minor inter- 
ruptions, until the present time and 7 
has included field experience with 
facsimile and program modulated 
subcarriers. 
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urrent Regulator for 


van de Graaff Magnet 


UMMARY 


Voltage and current feedback loops control the output of an 


amplidyne generator to provide the regulated current required by a 3.6 mil- 


lion electron-volt van de Graaff electrostatic accelerator. Filtering system re- 


moves hash, ripple and slip-frequency components from output 


By EDWIN CS. ROGERS —————-_ _ 


N THE 3-billion electron-volt Cos- 

motron, the protons enter the 
doughnut with an energy of 3.6- 
million electron-volts. This energy 
is imparted by the van de Graaff 
electrostatic generator. The energy 
level of the injected protons must 
be held constant to 0.02 
percent. 

This initial energy level is deter- 
mined by the strength of the field 
in the analying magnet. 


within 


The an- 
alyzing magnet is used to separate 
the protons from the diatomic ions 
in the beam. 

feedback cir 
voltage of the 


Since a high-gain 
regulates the 

van de Graaff to maintain a con- 
stant angular deflection of the ions 
in the field of the magnet, 


cuit 


the cur- 
rent in the magnet is the primary 
reference for the energy of the in- 
jected protons.’ 


Regulator Requirements 


Examination of the behavior of a 
charged particle in a magnetic field 
indicates the requirements which 
must be imposed on the magnet cur 
rent regulator. The radius of cur- 
vature of the particle path is r 
mv/He where m is the mass of the 
particle, e is the charge of the 
particle, v is its velocity and quan- 
tity H denotes the magnetic field 
strength. 

The voltage of the Van de Graaff 
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Brookhave 
n, Ne 


Van de Graaff generator 
Brookhaven's Cosmotron 


National Le 


thoratory 


that feeds 


is related to the velocity by V 
mv'/2e. Eliminating v gives V 
H’r’e/2m. Differentiating AV/V 
24 H/H. For 0.02-percent 
regulation the magnet current must 
be held to 0.01 percent. 


energy 


For design 
purposes 0.005 percent was speci 
fied. 

To provide for variable beam en 
ergy the current in the 90-ohm mag- 
net coil is continuously variable 
from 1.0 to 2.5 amperes. The ampli- 
dyne generator is ideally suited to 
supply currents and voltages of this 
order. It excellent 
means for controlling the load cur- 
rent over the full without 
employing dissipating de 
vices. 


provides an 


range 
power 


Circuit Design 


Examination of the amplidyn 
output voltage disclosed an assort- 
ment of noise. hash 
was spread out over a large portion 
of the r-f spectrum 
peaks at 20 and 200 k« 
plitude was 12 volts. 

Commutator ripple was present 
with components at 30 and 
cps. Peak amplitude was 15 volts 

A slip-frequency 
caused by magnetic coupling be 
tween the driving motor and gen 
erator fields evident. The 
frequency varied from 1 to 5 eps 
output Peak 


Commutator 
with broad 

Peak am 
2,000 


component 


was 
load 


depending on 


15? 
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Voltage and current feedback loops, top, and 300-v amplidyne-field supply below 


amplitude was 2.18 volts, 

The slip-frequency component, 
along with fast line surges is han- 
dled by degenerative voltage regu- 
lation directly at the amplidyne 
output. At the lowest output cur- 
rent setting the amplidyne output 
voltage is 100 volts with a peak 
slip component of 2.18 volts at 1 
The filtering effect of the 
magnet will reduce the current fluc- 
tuations by the ratio of the impe- 
dance of the magnet at 1 cps to 
the d-c resistance. The magnet has 
an inductance of 40 henrys and a 
resistance of 90 ohms, A 2,18-per- 
voltage fluctuation will pro- 
duce a current fluctuation of 0.0218 
R/(R + jal) 0.73 percent at 1 
cps. 

To reduce this variation to the 
required 0.005 percent required a 
loop gain of 0.73/0.005 146. The 
amplidyne has a voltage gain of 
12.5 from control field to output. An 
807, V, in the circuit diagram, with 
the 1,600-ohm amplidyne control 
field in its plate circuit provides a 
gain of 14, raising the loop gain 
to 200. This feedback loop effec- 
tively eliminates line-voltage varia- 
tions and the slip-frequency varia- 


cps. 
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tion from the output. 

The bandwidth of the amplidyne 
response is only a few cps hence 
this loop cannot remove the com- 
mutator ripple from the output. 
Line-voltage fluctuations which are 
too fast for the voltage feedback 
loop are filtered out by the mechani- 
cal inertia of the armature. 


Filtering 


Commutator ripple is removed 
by a two-section L-C filter. The 
filter components are mounted on 
the chassis shown in one of the 
photographs. The total inductance 
and capacitance are divided un- 
evenly to allow the first filter sec- 
tion to have the lowest possible 
cut-off frequency and leave the sec- 
ond section large enough to pro- 
vide adequate attenuation of the 
30-cycle component of the commu- 
tator ripple. 

The first section has a cut-off 
frequency of 3 cps, enabling it to 
give some attenuation to the higher- 
frequency components of line tran- 
sients which might get through the 
amplidyne. The second section with 
a cut-off frequency of 7 cycles is 
still effective against the 30-cycle 


component of the commutator rip- 
ple thus providing a two-section fil- 
ter at this frequency. 

Feedthrough-type radio noise fil- 
ters are used to eliminate the r-f 
commutator hash. It was necessary 
to install a filter in each of the 
motor and generator leads where 
it enters the frame of the ampli- 
dyne. Even a short external lead 
between the machine and the filter 
would radiate enough noise to over- 
load the sensitive input circuit of 
the servo amplifier in the current 
feedback loop. 


Current Feedback 


A second feedback loop is used 
to regulate the current to the mag- 
net, A fraction of the voltage across 
the 3-ohm precision resistor, R,, is 
compared with the terminal voltage 
of a 1-volt standard cell by a chop- 
per-type servo amplifier and motor 
combination. The two-phase servo 
motor drives the 15-turn 100,000- 
ohm precision potentiometer in the 
807 grid circuit with as little as 
10° volts at the amplifier input ter- 
minals, 

The voltage between the slider 
and the upper end of the poten- 
tiometer is placed in series opposi- 
tion to the amplidyne output volt- 
age. Thus the difference between 
the two voltages appears at the grid 
of the 807 and controls the ampli- 
dyne field excitation. Motor drive 
is always in the proper direction to 
adjust the magnet current to bal- 
ance out the voltage at the input 
to the servo amplifier. By adjust- 
ing the current control potentiom- 
eter the voltage across R, may be 
selected to balance against the 1 
volt from the standard cell for the 
desired output current. 


Dynamic Stability 


In the voltage feedback loop ap- 
preciable phase shift can take place 
in the L-C circuit formed by the 
inductance of the control field and 
the r, of V, and in the amplidyne 
generator itself. Due to the high 
plate resistance of V, the re- 
sponse in its plate circuit is much 
faster than the amplidyne response. 
Thus it does not contribute enough 
phase shift to cause positive feed- 
back to take place within the pass- 
band of the machine. 

The current feedback 


loop in- 
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cludes the amplidyne, the large 
L-C filter in the amplidyne output 
circuit, the analyzer magnet, the 
Brown amplifier and the motor- 
potentiometer combination. At ap- 
proximately 1 cps the total phase 
lag reaches 180 deg. At this fre- 
quency the loop gain is still far 
greater than one. Thus the condi- 
tion for oscillation is fulfilled. 

The 
involved make mechanical damping 
of the system more feasible than 


extremely low frequencies 


stabilization by electrical phase cor- 
rection networks. 

A copper disk, rotating in a mag- 
netic field is gear driven from the 
shaft of the Brown motor. 
Eddy currents in the copper disk 
produce a damping force which is 
directly proportional to its angular 
velocity. The low-speed, high-torque 


output 


motor characteristic makes it nec- 
essary to use a pair of gears provid- 
ing a stepup ratio of 12.5 to 1 
between motor shaft and disk. 

The disk, 6 in. in 
4 in, 
of magnet poles 2 in. square with a 
0.2-in. gap length. The magnet is 
wound with 50,000 turns of No. 30 
magnet wire. Critical damping oc- 
curs when the field in the 
is approximately 3,250 gauss. 
type of damping is 
smooth, introducing 
static friction. 

The large damping 
quired for stability, if continually 
the 
current 


diameter and 
thick, rotates between a pair 


magnet 
This 
extremely 
virtually no 


factor re 


applied, would seriously limit 
with 


could be 


which large 
accomplished 
Since damping need be applied only 
in the vicinity of zero error signal, 
this limitation is 
energization of 


speed 


changes 


avoided by de- 
the damping mag- 


net for all but small error signals 

The output of the second stage in 
the servo amplifier is applied to one 
triode of a 6SN7, V 
a tuned amplifier 
of the 6SN7 Vay, 
to rectify the amplified signal, pro- 


» Operating as 
The other half 
is diode-connected 
ducing a negative d-c signal pro- 
portional to the absolute value of 
the error signal. 

The damping magnet is in the 
plate circuit V.,, the grid of which 
is biased by the negative rectifier 
When the error 
about 0.5 percent V, is cut 


exceeds 
off and 
the damping magnet is de-energized 


output. 


allowing the motor to run freely. 


Protective Measures 


By tuning the input transformer, 
the amplifier 
raised from its original 400 ohms 
to 5,000 ohms. An additional 10, 
000 ohms in series can be tolerated 


servo impedance is 


Chassis of 300-v regulated amplidyne 
field supply 


Filter for commutator ripple uses 2-h, 
2-amp chokes 


sensitivity of 3 * 10 
the total 


leaving a“ 


volt and raising input 


impedance to 15,000 ohms. For the 


maximum possible error input sig- 
nal of 1.5 volts the current through 
the standard cell 100 
yamp. Currents of only a few mi 
croamperes destroy 
the stability of the standard cell. 
This the 
use of an auxiliary volt 
age source using a VR105, V,, and 
a voltage dividing network. When 
the magnet current error becomes 
smaller than 0.5 percent, the damp- 
ing magnet circuit is energized. In 
this circuit is included relay RE 
which simultaneously replaces the 
auxiliary reference source with the 
standard cell. At 0.5-percent er 
ror the input is 0.005 volt 
an input circuit 
wamp which 
zero as the error is corrected 


would be 


however, will 


problem is solved by 
reference 


giving 
current of 0.33 


rapidly approaches 


Performance 


The the 
zero-temperature-coefficient resistor 
in series with the magnet has been 
observed to deviate less than 0.002 
percent of the mean value for any 
setting between 1 
hysteresis 


voltage across 3-ohm 


magnet current 
2.5 amperes. The 
the magnet core reduces 
magnetic field fluetua- 
even smaller values. A 


fast line voltage step of 5 volts fails 


and 
effect in 
the actual 


tions to 


to change the magnet current meas 
urably. 

This work was performed under 
the auspices of the U. 8S. Atomic 
Energy Commission. 


REFERENCE 


1 J. Roger und ©. M. Turi 
System Part I Van «de 
or, Rev Set Inat, Sept 1953 


Current feedback circuit includes: servo amplifier, standard cell and error signal amplifier. left; servo motor, motor-driven potentiom 


eter and magnetic damper, right 
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Portable SPAR approach radar unit is capable of guiding landing plane to within 
twenty feet of selected touchdown point. When radar is in operation plane would 
approach from right. The r-f head consisting of transmitter mixers, preamplifier and 
afc unit are mounted in a pressurized compartment on the antenna pedestal 





Set-up time for par unit is six hours. Rotatable pedestal provides coverage of more 
than one runway 
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Portable Precision 


By J. B. LEVIN 


Senior Engineer 
Laboratory for Electronics, Inc. 
Boston, Mass. 


NY precision-approach radar 

must provide information re- 
garding the accuracy with which 
landing aircraft are following a 
prescribed flight path and should 
include lateral deviation from the 
runway, vertical deviation from the 
glide path and distance to go to 
touchdown. 

Small deviations of the aircraft 
from the glidepath or runway 
center line in the vicinity of touch- 
down must be clearly and accur- 
ately displayed. The absolute value 
of the range to touchdown is not 
required, but the position of the 
touchdown point must be precisely 
located with respect to the flight 
path. 

In the SPAR approach control 
system described here, two corner 
reflectors are used to determine the 
touchdown point, the runway cen- 
terline and the elevation reference. 
All system errors are effectively 
calibrated out at touchdown. The 
accuracy is then limited only by the 
ability of the operator and errors, 
such as scintillation, inherent in 
the received signal. Because of 
these limitations, the specified devi- 
ation accuracy is taken to be 0.5 
percent of the range from touch- 
down, +20 feet. 

Deviation and range information 
are displayed on a 17-inch rectang- 
ular tube with a P-19, long per- 
sistance phosphor. Two displays are 
time shared on one indicator, the 
elevation sector on top, azimuth 
on the bottom. A flight-path com- 
puter in each indicator generates 
functions representing the glide 
path and runway extensions as 
viewed from the antennas. These 
are displayed on the indicator along 
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Approach Radar 


UMMARY 


Military operations and smaller airports require light- 


weight, flexible gea radar for all-weather landings. This unit with six-hour 


set-up time, provisions for runway changing and clutter elimination provides 


touchdown accuracy of better than 


range marks and normal 
video, as shown in the photograph. 

A beta-scan display (angle versus 
range) is used to give expansion of 
small errors at short ranges. 

To achieve a high information 
rate, separate antennas are used 
for azimuth and elevation coverage. 
These scan their respective planes 
at a rate of 2 cps, with a phase 
difference of 90 deg between the 
motions of the reflectors. 

To achieve high angular accuracy 
and resolution, the antenna beam- 
widths are each 0.8 degree in the 
plane of scan. 


with 


This imposes the requirement of 
operating at a transmitter fre- 
quency high enough to limit the 
reflectors to a reasonable size. Al- 
though K-band might seem attrac- 


tive, all-weather performance is 


=20 feet 


and 
as the 


poor at these frequencies 
X-band is therefore 
best compromise. 


used 


Clutter Elimination 


clutter may often com- 
pletely obscure targets at X-band 
frequencies. This clutter may be 
minimized by circular polarization 
in the antenna feed but with an 
effective system perform- 
Linear polarization should 
therefore be used in the absence of 
precipitation. Both types of polari- 
zation are provided, selectable by 
a solenoid-actuated polarization 
switch. 

To permit maximum flexibility of 
siting, antenna coverage should be 
as wide as possible in the plane at 
right angles to the direction of 
scan. The radiation patterns fol- 


Rain 


loss in 
ance. 


Chassis of r-f section. Preamplifier is at right and afc at left. Magnetron is at 


right behind preamp and control panel 
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Beta-type display shows elevation of 
landing aircraft on upper section of 
screen and azimuth position on lower 
section 


low a csc’ law to 30 deg in the wide 
plane of the antenna. 

For the 
achieve sufficient coverage for air- 
craft deviating widely from the 
glide path, the antenna scan sectors 
extend from 1 deg to +9 deg in 
elevation, and 10 deg to +20 deg 
in azimuth, as shown in Fig. 1. 
The 30-deg azimuth sector also pro- 
vides increased flexibility in siting. 

The normal position of the radar 
the left of the runway, as 
viewed from an approaching air- 
craft. To get the same coverage 
for the right side of runway opera- 
tion, the horizontal pattern can be 
reversed by inverting the dish 


same reason, and to 


is to 


System Description 


A block diagram of the system 
is shown in Fig. 2. The transmit- 
ter uses a 2J51 tunable magnetron 
operating in the 9,080-me band at 
a prf of 2,000 eps, a pulse width of 
0.5 psec and a peak output power 
of 50 kw. 

Transmitter 


power output is 
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FIG. 1--Elevation (A) and azimuth (B) 
coverage of par antennas. For opera- 
tion from right side of runway, azimuth 
pattern would be inverted 


switched between antennas by a 
rotating-blade r-f switch coupled to 
the antenna drive motor. A 2K25- 
klystron local oscillator is locked 
30 me above the transmitter fre- 
quency by a 15-me bandwidth afc 
circuit with high loop gain which 
insures stable receiver operation 
with short warm-up time. A bal- 
anced mixer and low-noise pre- 
amplifier with input circuits de- 
tuned to compensate for induced 
grid noise result in an overall sys- 
tem sensitivity of more than 100 
dbm. A logarithmic i-f amplifier 
then amplifies the signals to a level 
of 1.5 v where they are rectified. 

The signals are then further am- 
plified to a level of 5.0 v and fed- 
to the indicator through a coaxial 
cable. The logarithmic amplitude 
response of the i-f amplifier com- 
presses the output signals to with- 
in the dynamic range of the ert 
without limiting. This prevents 
weak signals from limiting in the 
presence of clutter and also pro- 
vides contrast between strong sig- 
nals of different amplitudes. A 
compression ratio of 12 db at the 
output is achieved for a 60-db range 
of input signals. 

Angle information is derived 
from miniature precision resolvers 
coupled directly to the reflector 
drive shafts. Resolver errors are 
adjusted to zero at touchdown and 
are less than ¢ deg over the operat- 
ing range. The resolver outputs 
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are demodulated and combined in 
the signal-data converter and then 
fed to the indicator through a 
single coaxial cable at a level of 
25 v. 

In the indicator these voltages 
are fed to the vertical sweep cir- 
cuits and the flight-path computer. 
The video is amplified to a 70-v 
level and then displayed on the crt 
together with 1l-mile range marks 
and the output of the flight-path 
computer. The logarithmic 10-mile 
horizontal provides  ex- 
pansion at ranges near touchdown 
where the greatest accuracy is re- 
quired. The horizontal sweep cir- 
cuits and high voltage power supply 
are similar to the flyback circuits 
commonly used in television re- 
ceivers. 


Signal Data Converter 


The signal-data converter 
plies regulated carrier voltage to 
the resolvers, demodulates and com- 
bines output voltages of the resolv- 
ers (varying from 0 to 25-v a-c 
peak) and feeds the resultant en- 
velope voltage at low impedance 
through a coaxial cable to the indi- 
cator. The detector and amplifier 
portion has an overall linearity of 
+-0.25 percent. 

A block diagram of the signal- 
data converter is shown in Fig. 3. 
A 2-ke oscillator supplies carrier 
voltage to the resolver stators and 
also serves as the basic timing oscil- 


sweep 


sup- 
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FIG. 2——Circuits within dashed box are mounted on antenna pedestal 


lator for the radar. The input volt- 
age to the resolvers is held constant 
to within 1 percent by a feedback 
amplifier in the oscillator circuit. 

Output voltages of the resolver 
rotors, modulated according to the 
angular position of the reflectors, 
are returned to the signal-data con- 
verter where they are combined 
and sampled by the input gate. 
These voltages are then fed to the 
a-c feedback amplifier, which pro- 
vides a low-impedance source for 
driving the keyed detector. The 
keyed detector provides an accurate 
means of demodulating the angle 
voltages without phase shift. The 
resultant slowly varying signal is 
then fed to the d-c feedback ampli- 
fier which provides a low-imped- 
ance source for driving the coaxial 
cable to the indicator. 

The complete schematic diagram 
of the signal-data converter is 
shown in Fig. 4. Tubes V, and V,, 
constitute a phase-shift oscillator 
whose frequency may be adjusted 
by R,. 

The power amplification to drive 
the resolvers is supplied by V, 
whose output is also rectified by 
V,, amplified by V, and fed back to 
the suppressor grid of V, to provide 
amplitude stabilization of the oscil- 
lator. The output of V, is also fed 
to Miller amplifier V,, where it is 


phase-shifted 90 deg and then 
shaped and clipped in Vy. Block- 
ing oscillator V,, supplies 1-usec 
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the grids of 


and a 


sampling pulses to 
keyed detector V 
pulse to 
This, 
system trigger to the indicator and 
modulator. 


trigger 
blocking oscillator Vy. 


in turn, supplies a 0.5-psec 


The output of the azimuth and ele- 
vation resolvers are fed to the grids 
of \ ‘ 


same 


switched at the 
the 
This gate 


which are 
rate as the antennas by 
azimuth-elevation gate. 


is derived from a_= snap-action 
switch on the pedestal and shaped 
by Schmidt trigger V 
fied by V 


The combined 


and ampli- 
resolver outputs 
and Vx, 
comprising a unity-gain a-c feed- 
back amplifier, and demodulated by 
keyed detector V The 
output of V. is again 
by V 
gain d-c feedback amplifier. 


are then. amplified in V 


rectified 
amplified 
and V,, comprising the unity 
Tube 
V.o is a constant current tube which 
common gain and 


reduces mode 


improves the d-c balance of Vy. 
Constant current tube V,,, acts 
as an infinite impedance coupling 
resistor between V,,, and V,, result- 
ing in increased open-loop gain and 
larger swing on the grid of Vy». 
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FIG. 3—Signal-data converter system 
with waveforms at various points 
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The output of V\.» is fed to the in- 
dicator through a coaxial cable. 
Video from the logarithmic i-f 
amplifier is amplified by Vis, Vs 
and V,, and then goes to the indi- 
cator via coaxial cable. 


Flight-Path Computer 


The flight-path computer gener- 
ates range marks as a function of 
angle voltage to precisely represent 
the projection of the glide path on 
the horizontal and vertical planes 
intersecting the runway, as viewed 
from the radar. The geometry is 
illustrated in Fig. 5. Angles @ and 
¢ are between the sector edge and a 
point on horizontal or vertical pro- 
jections of the glide path and are 
determined by the angular 
tions of the azimuth and elevation 
antennas. 

The angles between the sector 
edge and a line parallel to the run- 
way and the glide path are @, and 


posi- 


KEYED DETECTOR 


AC FEEDBACK AMP r a 


00) 
30K 


J 


FIG. 4—Two-kilocycle phase-shift oscillator in signal-data converter provides basic timing signal for entire radar unit. Blocking oscilla 
tor V,, supplies 0.5-u sec system trigger to indicator and modulator. 
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FIG. 5—-Geometry of elevation (A) and 
azimuth (B) corrections 


¢,, and are determined from a site 
survey and the orientation of the 
antennas. Angle #, is the glide 
angle and p is the slant range be- 
tween the radar and a point on the 
glide path, 

The flight-path computer must 
then generate range marks accord- 
ing to the relationships p = 
F, $,/(¢ — #) during the eleva- 
tion scan interval and p = 
F./ (0 & @,) during the azimuth 
scan interval. 


Flight-Path Computer 


A block diagram of the flight- 
path computer is shown in Fig. 6. 
The combined angle voltage from 
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FIG. 7——Circuit of flight-path computer. 
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FIG. 6—Flight-path computer generates 
display 


the signal-data converter is added 
separately through resistance net- 
works to fixed but adjustable volt- 
ages proportional to ¢ in one case, 
and + @ in the other. The new 
voltages are then fed, respectively, 
to amplifier A and amplifier B, 
which are turned on an off by the 
az-el gate and together constitute 
a unity-gain feedback amplifier 
which provides a low impedance 
driving source for the saw-tooth 
generator. The saw tooth thus 
generated has a slope proportional 
to the output of amplifier C, is 
gated on at the time of the system 
trigger and runs for the full sweep 
duration. 


SAWTOOTH GENERATOR 
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glide path and range lines for A-type 


The amplitude of the saw tooth 
voltage at any time is equal to the 
product of its slope and the elapsed 
time since the system trigger. The 
angle voltage is thus effectively 
multiplied by range. The saw tooth 
is then fed into one side of a pick- 
off circuit whose reference is a volt- 
age proportional to the off-set 
distance F', or F'.¢,. When the saw- 
tooth amplitude, proportional to p 
(6 + @,) or p (¢ — ), reaches the 
voltage F, or F, a pulse is emitted 
from the plate of the pick-off tube, 
shaped in amplifier & and then fed 
to the grid of the blocking oscil- 
lator. Thus, the time, and hence 
the range, of this pulse satisfies the 
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Switch S, selects operation for right or left side of runway 
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conditions for p in both equations. 

The complete schematic diagram 
is given in Fig. 7. Tubes V, and 
V,, correspond to amplifiers A and 
B in the block diagram, V, corres- 
ponds to amplifier C and V,, Vs, V. 


and V, comprise the saw-tooth 
generator. 
During the interval between 


sweeps, the saw-tooth gate genera- 
tor clamps the right-hand grid of 
V. to ground through diode V,, and 
V, is therefore in a conducting 
Amplifiers V, and V, in con- 
junction with cathode followers V, 
and V, amplify signals on the left- 
hand grid of V, and feed them back 
through diode V,, which forces the 
left-hand grid to assume the same 


state. 


, TERMINATION 


ROUND 
¢ WAVE GUIDE 


| 
~ 


RECTANGULAR 
WAVEGUIDE 


TRANSMITTED POWER IN 
RECEIVED POWER OUT 
(TO ROTARY JOINT) 





FIG. 8—Turnstile junction for selecting 
circular or linear polarization 


potential as the fixed bias on the 
right-hand grid. This accurately 
the voltage of the 
saw tooth. Any tendency for feed- 
back to take place through capaci- 
tor C, is prevented by the much 
lower impedance presented to the 
grid of V, by the cathode of V,,. 
At the time of the system trig- 
ger, the saw-tooth gate generator 
the grid of V 
positive. This causes the grids and 
cathodes of V, to go negative, opens 


fixes starting 


drives right-hand 


diode V,, and opens the d-c coupled 
portion of the feedback loop. Am- 
plifier V, and cathode follower V, 
then current to 
flow in equal to the 
current flowing in R, due to the 
angle voltage and generates a 
highly linear rise of voltage at the 
cathode of V,. The resultant saw 
tooth is fed to differential ampli- 


cause a constant 


sapacitor C 
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fier and pickoff to be } 

When the saw tooth on the left- 
hand grid of V, reaches a value 
equal to that of F, or ¢,F,, on the 
right-hand grid, a negative pulse 
is fed to amplifier-shaper V, whose 
output triggers blocking oscillator 
V,,. Meanwhile, the offset voltages, 
set up on the two potentiometers, 
are fed to the grids of V,, which 
are gated by the azimuth-elevation 
gate through balanced modulator 
V,. The voltage at the plate of V.. 
the right-hand 
therefore proportional to either F, 


and grid of V, is 


or ¢,F., depending on the condition 
of the az-el gate. 


Polarization Switch 


Che 
vides selection of 


polarization switch 


either 


pro 
linear or 
circular polarization. The basis of 
the switching device is the turnstile 
This 


four 


junction, illustrated in Fig. 8. 
is a hybrid junction having 
arms of standard rectangular wave 
the H 


round or 


guide symmetrical about 


plane and one arm of 
square waveguide connected to the 
junction in the plane of symmetry. 
The output of fed 
into A. Waveguides B and D are 
terminated in cir- 


cuits, C is terminated in the charac- 


the duplexer is 


moveable short 
teristic impedance of the guide and 
EF is connected to the antenna feed 
horn. 

Any type of polarization may be 
propagated in the output arm with 
no energy propagated in C, depend- 
ing on the position of the short cir- 
cuits. Energy reflected back into 
the junction will be propagated in 
either A or C depending on the 
phase and amplitude characterisics 
of the signal. If the arms are ad- 
justed to transmit linear polariza- 
tion, components of the reflected 
energy polarized in the same direc- 
tion will be propagated in A and 
the receiver. Components polarized 
orthogonally will be propagated in 
C, and dissipated in the termina- 
tion. 

In the case of circular polariza- 
tion, a of rotation 
may be assigned to the vector rep- 
resenting the field 
Upon reflection from a perfect spec- 
ular reflector, the sense of rotation, 
as seen from direction of propaga- 
tion, will be reversed. The effect 


certain sense 


transmitted 


of the various phase shifts in the 
arms of the turnstile will then be 
to cancel all energy entering A and 
to reinforce energy entering C. 
Consequently, to the that 
precipitation behaves like a specu- 
lar reflector, the reflected 
from it will be dissipated in the 
termination and will not 
receiver. 
such as aircraft, will depolarize the 


extent 
energy 


reach the 
Nonspecular reflectors, 
signal to a certain extent, and the 
the 
scatterer 


depolarized energy will enter 


receiver. For a random 


this amounts to a theoretical loss of 


about 3 to 6 db. In practice the loss 


is generally somewhat less. 


Measurements made with corne) 


reflectors have indicated 50-db 





Circular polarization (top half} reduces 


clutter visible with linear polarization 


rejection in field 
The effect 


of the polarizer on actual rain re 


specular target 


tests on the polarizer 


turn is shown in Fig. 9. 

In approximately 3,000 hours of 
500 approache 
different 
Deviation errors 


field testing, over 
were with 
types of aircraft 


flown many 


at touchdown of 10 feet or les 
were achieved regularly. 

The author wishes to acknow! 
edge and thank N. Repella, P. A 
Crandell, M. Rosen, J. L. Freedman 
and W. J. Charrow for their assist- 
ance in the development of the par 
system. 

Extensive field tests and evalua 
tion of the prototype unit were per 


formed under the direction of N 
Repella. Final production § engi 
neering of the equipment was ac 


complished under the direction of 
J. H. Cook 
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Inspection of quartz crystal transmission characteristics 





PECTRAL analysis of the re- 
a sponse characteristics of a 
quartz crystal provides an efficient 
means for determining its Q factor 
under dynamic conditions. This 
technique also provides a reliable 
method for determining the exist- 
ence and nature of any spurious 
resonances that may exist in proxi- 
mity to the desired resonant fre- 
quency 


A spectrum analyzer is described 
which will, when used with an oscil- 
loscope, display a visible frequency 

300 ke of the se- 
frequency for 
the 


spectrum up to 
lected center 
ervstal in 


any 


selected 


frequency 
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FIG. 1—Electrical equivalent circuit of 


a mounted quartz crystal 
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range from 0.5 to 20 megacycles. 
The major requirement for spec- 


tral analysis of high-Q circuit ele- 


ments is that the network be 
scanned with a signal of slowly 
varying frequency and constant 


magnitude of voltage. 

Mathematical treatments on the 
response circuits to 
varying frequency have been given 
by Hok' and Barber.’ Interpretation 
of both analyses revealed that to 
reproduce accurately the response 
characteristic of a 


of resonant 


cir- 
cuit, the rate of change of the scan- 
ning frequency must be compatible 
with the bandwidth (+3-db points) 
of the scanned circuit. 

Incompatibility will cause: ring- 
ing (a condition which results from 
a beat between the forced oscilla- 
tion of the resonant circuit and the 
driving frequency of the system) ; 
error in the peak transmission cur- 
rent; apparent shift in the resonant 
frequency; and apparent 
in the bandwidth of the 
crystal. 


resonant 


increase 


scanned 


Quartz Crystal Characteristic 


The equivalent electrical circuit 
of a quartz crystal is shown in Fig. 
1 and is related to its motional 
impedance.” Since a quartz crystal 


possesses many inherent modes of 


FIG. 2—-Block diagram of crystal spectrum analyzer 


Spectrum Analyzer 


By THOMAS E. McDUFFIE 


Electronics II Branch 
U. 8S. Naval Material Laboretory 
New York Naval Shipyard 
Brooklyn, New York 


motion, an equal number of electri- 
cal resonances may occur due to the 
elastic coupling between these vi- 
brational modes. Existence of un- 
desired resonances may create: an 
abnormally high effective resistance 
for series operation; a lack of posi- 
tive selection of the desired fre- 
quency oscillation; and undesired 
shifts of oscillating modes at ele- 
vated temperature. In fabricating 
a precision quartz crystal, an at- 
tempt is made to suppress all but 
the desired mode of vibration by 
proper orientation of the wafer. 


Analyzer Data 


The crystal analyzer will pro- 
vide an effective means of repro- 
ducing visually the true admittance 
characteristic of the finished plate, 
while revealing the existence and 
magnitude of any spurious reso- 
nance that may exist within the 
displayed frequency spectrum. 

The crystal spectrum analyzer in 


Fig. 2 employs a sweep-frequency 
oscillator having a sweep width 
October, 1955 — ELECTRONICS 
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FIG. 3—Circuit diagram of crystal spectrum analyzer which has frequency range of 0.5 to 20.0 mc 


for Quartz Crystals 


UMMARY 





Sweep-frequency oscillator has constant output voltage over 


entire swept band for use in checking electrical characteristics of quartz 


crystals. Slow rate-of-change frequency gives accurate spectrum analysis 


variable up to +300 ke of a 20-me 
mean frequency. This sweep-fre- 
quency is fed to a converter where 
it is mixed with a selected signal 
from a 20.5-mc to 40-mce oscillator. 

The output of the converter 
which is designed to select the 
difference frequency of these two 
signals is coupled to a broadband 
amplifier. After amplification, the 
resultant sweep frequency is fed to 
a cathode-coupled transmission-type 
amplifier. Here the quartz crystal 
under investigation is inserted for 
an electrical analysis of its trans- 
mission characteristics throughout 
the applied sweep-frequency spec- 
trum. 

A diode detector is used to pro- 
duce d-c voltages proportional to 
the magnitude of the r-f signal 
admitted to the final stage of the 
transmission amplifier by the quartz 
crystal. The detector output is ap- 
plied to the vertical d-c amplifier 
of an oscilloscope whose time-base 
generator controls the repetition 
rate of the sweep-frequency oscilla- 
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tor. This arrangement provides a 
visual spectrum of the response 
characteristics of the quartz crystal 
unit throughout a maximum band- 
width of +300 ke of its funda- 
mental frequency. A circuit dia- 
gram of the system is shown in 
Fig. 3. 


Reactance-Tube Oscillator 


Modulating voltage for the reac- 
tance oscillator is applied directly 
to the screen grid of the reactance 
tube instead of the conventional 
arrangement of capacitance coupl- 
ing to the control grid. By utilizing 
this method the previous limit for 
rates of modulation imposed by the 
capacitor in the control grid has 
been eliminated. 

When applying this high-level 
sweep voltage (25-to-125 v d-c) to 
the screen grid, a varying r-f cur- 
rent, in quadrature with the capaci- 
tive current of the system, is gen- 
erated. Variation of the current 
in reactance tube V, causes linear 
variation in the frequency of oscil- 


lation for this system. The magni- 
tude of frequency deviation is con- 
trolled by the setting of potentio- 
meter R,. Tube V.,, is a cathode 
follower which isolates the system 
from external loads. 

The variable frequency oscillator 
V, is a conventional Hartley type 
oscillator designed to oscillate over 
a frequency range from 20.5 mc to 
40 me. Tube V, is a cathode-fol- 
lower which isolates the vfo from 
external loads, 


Mixer-Selective Amplifier 


Mixer tube V, is a 6BAT7 penta- 
grid converter whose output feeds 
to a broadly tuned selective ampli- 
fier. The variable frequency oscilla- 
tor signal is fed to the signal grid 
of the pentagrid converter, while 
the frequency-modulated signal is 
fed to the control grid. As these 
two signals are heterodyned, sweep 
voltages result that are sums and 
differences of the applied signals. 

The tank circuit (C,, L,, L, or Ls) 
serves as a low impedance to the 
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FIG. 4—Symmetrical response curve of a 6-mc crystal unit (A); undesired response to the right of the desired nominal frequency 
with a sweep width of 40 kc (B); and four sweep cycles of different rates of change of frequency (C) 


the 
effectively grounded), and becomes 


sum of signals (which are 
a relatively high impedance to the 
difference frequencies which are the 


The 
low Q of the tank circuit is neces- 


desired heterodyned signals. 


ary to provide constant load im 
pedance over the sweep width of the 
difference frequency of the two 
signals. 

The wide-band amplifier consists 
of three stages V,, V, and V, with 
shunt peaking in the plate load of 
each tube. The overall gain of the 
amplifier is approximately 20 db 
+6 db from 100 ke to 20 me. The 
output from the mixer tube is fed 
to this that sufficient 
may thus be 


drive the crystal unit. 


section so 


voltage obtained to 


Transmission Amplifier 


This amplifier was designed to 
the 
teristics of quartz crystals over a 
The 


necessity for this type of circuit 


measure transmission charac 


preselected frequency range. 


may be realized from a review of 
the influence of external reactances 
on the dynamic evaluation of quartz 


resonators,’ 


Vacuum tube Vy is a cathode 
follower which provides relatively 
constant input impedance over a 


wide range of frequencies. The out- 
put of V,, is from R 
through the unit under 
analysis to the cathode of V,,. This 
section 


coupled 
crystal 
forms a grounded-grid 


amplifier whose output is deter 
mined by the magnitude of r-f volt- 
to the ad 
The 


were selected so 


age admitted to R, due 
mittance of the quartz crystal 
values of R, and R 


that a minimum phase shift would 
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effects of 
with 


the 
associated 
measuring circuit. 


occur due to stra‘ 


the 


capacitance 


R-F Detector 


The network comprising C., CR,, 
CR, and R, forms an r-f 
which provides a d-c voltage whose 


detector 


magnitude varies linearly with the 
amplitude of the r-f input voltage. 
Diode CR 
pacitor C 


serves to discharge ca- 
which 
negative charge during the conduc 
tion of diode CR.,. As the f-m signal 
is fed to the input of the trans- 
mission amplifier, V,,, the output of 
V.» varies in magnitude with the ad- 
the test 


accumulates a 


mittance characteristic of 
crystal 

This voltage is then rectified in 
the r-f detector stage and applied 
to the vertical plates of the oscillo- 
The frequency-modulating 
voltage applied to V, screen grid is 
from the the 
oscilloscope’s time-base generator. 
the 
play on the oscilloscope represents 


scope, 


obtained output of 


Therefore, characteristic dis 
an essentially linear frequency spec- 
trum providing relative magnitudes 
throughout 


of frequency response 


the visible spectrum. 
Vacuum-Tube Pulsemeter 
This 


provide a 


circuit is incorporated to 


spurious frequency ex 
amination of a quartz crystal with 
out the use of an oscilloscope. It 
consists of a direct-coupled bridge 
type amplifier, V,, whose unbalance 
is effected by the de 
tected output from the r-f detector 


variations in 


stage. This unbalance is indicated 
which is con- 


plates of V 


microammeter 
the 


by a 


nected between 


and tube V 
the 
form the 


Resistor R 
section of 


and V 9s. 
form 
system, while R, and V 
other section. 

Balance of the system is accom- 
plished by the setting of potentio- 
meter R, which 
Vice for the d-c level at the grid of 
Vix Aue to direct coupling. Diode 
CR, is used as an unidirectional con- 
troller. Degeneration in the ampli- 
fier through R, and R, provides in- 
creased stability of the 
against effects of line-voltage or 
tube-characteristic Po- 
tentiometer R, is used to limit the 
current through the meter. It is 
adjusted to provide ample deflection 


one bridge 


compensates in 


system 


variations. 


sensitivity for each crystal ana 
lysed. 

The analyzer can be adapted to 
the investigation of mechanical i-f 
filters as well as other tuned circuits 
whose bandwidths do not exceed the 
sweep spectrum of the frequency 
generator. 

The author wishes to thank John 
F. Alves who assisted in this devel- 
Albin M. Snadye for his 
technical supervision and George C. 


helpful 


encouragement 


opment; 


Neuschaefer for his 


sug 


gestions and 
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FIG. 1—With exception of repstition-rate multivibrator, V\, channel B of electronic switch is a duplicate of channel A 


Electronic Switch 


Eliminates Transients 





UMMARY Masking of signals by switching transients is reduced by 
balancing tube characteristics over entire operating curve. Designed for 
psychoacoustical research, the switch has applications in musical instruments. 


broadcasting and electroacoustics as well 


By H. LUDWIG and J. E. HIND* 





iversity of Wisconsin 
Vadison, Wisconsin 
SYCHOACOUSTIK investigation cured in essentially the same way. 
WP coves requires paired sounds Mechanical device have been 
differing in physical parameters ised for switching but more refined 
to be presented alternately to the techniques and experiments requir¢ 
; ears of an observer. Various sub electronic control of the rise, fall 
jective attributes of sound can be and duration of the _ tone-pulse 
determined in this way timuli. Studies of the time element 
Equal loudness contours can be in speech communication and thé 
established by subjective compari intelligibility of interrupted speech 
son of the loudness of a test tone also require the use of electronic Rack-mounted switch for acoustical re 


search. Monitor amplifier is at bottom 
. ‘Wor “ 5 ' with regulated power supply mounted 
tone. Equal pitch contours are se - : Fr Vl , at top of panel rack 


vith that of a standard reference 
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switches controlling one or two 
channels. 
Switch Design 
The electronic switch described 


here was designed for auditory re- 
search but can be used in musical 
instruments, radio broadcasting, 
electroacoustics and industrial ap- 
plications as well. 

In conventional systems, switch- 
ing of the signal is accomplished 
by biasing a tube to cutoff. This 
causes a large change in plate 
voltage which is superimposed on 
the signal. This fast voltage change 
is undesired but difficult to elimi- 
nate. 

Steady-state plate current varia- 
tions can be compensated relatively 
easily, but differences in transfer 
characteristics during the transi- 
tion from off to on cause transients 
which are much more difficult to 
control, In psychoacoustic applica- 
tions, this transition period may be 
an area of experimental interest. 
Unless precautions are taken to 
compensate for differences in the 
cutoff characteristics of the tubes 
used in balanced switches, the tran- 
sition transient is usually only 20 
to 30 decibels below the desired out- 
put signal, 

In this circuit provision is made 
not only to balance switch-tube 
plate currents at the full-on condi- 
tion but also at some intermediate 
point which can be shifted to make 
the best overall match along the en- 
tire transition characteristic. This 
balance is effected by means of sep- 
arate adjustments which differen- 
tially control both the d-c level and 
amplitude of the switching voltages. 
The result is a reduction in the 
switching transient by 10 to 20 
decibels more than in previous de- 
signs. 


Construction 


The present instrument consists 
of two identical but separate audio 
channels on the same chassis with a 
power supply. The channels can be 
turned on or off manually or auto- 
matically. This switching may oc- 
cur alternately, simultaneously or 
independently. Automatic switch- 
ing rates of one every two seconds 
or three per second may be selected 
internally. Externally controlled 
switching is also obtainable through 
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Chassis arrangement has channel circuits at left and right, multivibrator in center 


jacks on the rear of the chassis. 
The rise and fall times of the sig- 
nal are controlled by a six-position 
switch. Small adjustments of signal 
output may be made by means of 
the input attenuators which have a 
continuous range of three decibels. 


Circuit Details 


In the circuit diagram of Fig. 1, 
tube V, is an astable multivibrator 
used as the internal repetition-rate 
control. The timing of this multi- 
vibrator is determined by the grid 
resistors R, and R, and the plate-to- 
grid coupling capacitors switched 
in or out by S,. 

The output waveform from the 
plate of V,, is shown on the circuit 
diagram. Only the negative-going 
this waveform coupled 
through C, or C, is used as the trig- 
ver source for either turning on or 
off the corresponding channel. 
Switch S, is used to transmit these 
triggering pulses or comparable ex- 
ternal pulses either simultaneously, 
alternately or independently to the 
on-off multivibrator V, in each chan- 
nel. 

The on-off multivibrator is bista- 
ble. The section conducting is deter- 
mined by the negative triggering 
pulses through coupling diodes V,. 
These control pulses may be derived 
from the repetition-rate multivibra- 
tor or from an external source. 
They may be obtained manually also 
by depressing either the on or off 
button on the front panel. 

When a negative voltage pulse 


edge of 


of sufficient amplitude appears on 
the cathode of V.,, for example, the 
diode draws current, dropping the 
voltage on the plate of V.,. This 
pulse is coupled to the grid of 
Va», cutting off plate current. 

The plate voltage of V,, then rises 
to +170 volts. This positive voltage 
step is coupled to the control grid 
of Vu, turning that section of the 
tube on. This is one of the stable 
states of the multivibrator. 

When a negative pulse is coupled 
through diode V,, the reverse proc- 
is turned off and 
V.» is turned on, resulting in a drop 
in plate voltage to —100 volts. This 
is so because the circuit returns to 
a 250-volt supply. This other 
stable state of the multivibrator 
turns the channel off. 

As soon as one section of V, is 
conducting the coupling diode con- 
nected to it is made nonconducting 
cathode is then at a 
much higher potential than its plate. 
The diode thus effectively decouples 
the multivibrator from the trigger 
circuit. Only a negative pulse at the 
opposite diode can now get through. 


, 
ess occurs; Vu, 


because its 


Integrator 


The switching voltage generated 
at the plate of V,, is fed to an inte- 
grating and clamping circuit, pro- 
ducing the waveforms shown for 
this section of the circuit. The in- 
tegrating circuit, which determines 
the rise-fall time of the signal, con- 
sists of R, and one of the six capaci- 
tors selected by switch S,. Values of 
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Terminal board construction is used on electronic switch chassis 


these capacitors range from 300 pyf 
to 0.1 uf. This circuit converts the 
vertical sides of the switching wave- 
form to sloping sides with the rate 
of change of voltage depending on 
the time constant of the integrator. 

The upper and lower limits of 
this waveform are clamped at pre- 
determined levels by duodiode V,,. 
Linear rise and fall of the trape- 
zoidal waveform requires that the 
rectangular switching voltage be as 
large as possible. For equal rise 
and fall times the rectangle must be 
symmetrical about the mean value 
another 
reason for a negative supply. 

The trapezoid is fed to the grid 
of cathode follower V,,. The maxi- 
voltage is about 8 
volts, the optimum value for turn- 
the the 
least distortion. The minimum volt- 
age at the cathode is 


of the trapezoid. This is 


mum cathode 


ing on switch tubes with 
8 volts, low 
enough to cut off the plate current 
in the switch tubes. 

voltage of 


The grid V.. is pur- 


posely made to swing beyond the 
value needed to cut off the plate cur- 
rent. The involved in 
this process insures that 
the channel is not turned on before 
the other is completely off, 


extra time 


thereby 


Balancing 


Balance potentiometers R, and R 
compensate for unbalance in switch 
tubes V, and V,. Potentiometer R, 
connected directly to the output of 
V.4 changes the amplitude of the 
switching voltage, and the center 
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tap of R, connects to the positive 
supply to change the average value 
of the trapezoid on one grid rela- 
tive to the other. 

The balance potentiometers are 
designed to change these variables 
by about one percent. This is suffi- 
cient to minimize the transient in 
the output of the switch tubes, 

The audio signal from the input 
terminals is fed through the 3-db 
attenuator to the input transformer. 
The secondary of this transformer 
is split so that the signal is pre- 
sented to the control grids of the 
switch tubes out of phase and in 
with the switching voltage 
from the balance potentiometers. 

Switching tubes V, and V, are 
arranged as a differential push-pull 
amplifier. When they are switched 
on the signal is picked off the plate 
of V, through R,. This signal is not 


series 


degenerated by the common cathode 
resistor, since it has out-of-phase 
signal currents flowing through it 
without 


signal voltage 


indicated 


any net 

This is in the 
this point showing 
only the switching trapezoid at the 
cathode 


Because the plate resistors are 


across it. 


waveform at 


twice as large as the cathode resist- 
and R and R 
voltage at their junction is one-half 


ance are equal the 
the supply voltage for these tubes, 
volts. This is true whether 
the switch is on or off. The differen- 
tial the 
tubes acts to keep the output inde- 


or 50 
switch 


arrangement of 


pendent of in-phase voltage changes 


at the grids produced by the switch- 
ing waveform, The output is thus 
free of switching transients insofar 
as the tubes and associated com- 
ponents are balanced. One-percent 
resistors are used in this portion of 
the circuit. The bridge circuit 
which balances out the d-c shifts at 
plate and cathode developed 
by the Grason Stadler Co. of Cam- 
bridge, Mass. 

The discrimination of a differen- 
tial amplifier against in-phase sig- 
nals depends on equality of tube 
characteristics. They can not be 
made equal all the way from cutoff 
to full on but they are partially 
compensated for by the balance cir- 
cuit. 

The output of the switch tubes is 


was 


fed to the double triode V, con- 
nected as a cathode follower. The 
high mutual conductance of the 


12AT7 makes it very effective for 
this purpose. Its large amplification 
factor also helps to discriminate 
against power supply noise. This 
circuit provides a one-volt output 
into 600 ohms with the distortion 
down 45 to 50 db. 

The peak-to-peak switching tran- 
sient has been found to be less than 
one percent of the signal for eight 
out of ten 6J5 tubes when they were 
grouped in best matched pairs. To 
increase stability of the balance the 
100 The 
short-term stability of the circuit 


tubes were aged hours. 
is exceptionally good because of the 
regulated power supply. But 
cause the switch tubes are direct- 
coupled the balance is subject to the 
drift and 


thus has to be checked occasionally. 


be- 


usual cathode emission 

Two instruments have been built 
aided by a grant from the National 
Institutes of Neurological Diseases 
and Blindness and are now in opera- 
tion. One is being used for psycho- 
acoustic research at Central Insti- 
tute for the Deaf in Saint Louis. 
The other is to be used in connec- 
with medical the 
brain at the University of Wiscon- 
sin in Madison 


tion research on 


The authors acknowledge the as- 
sistance of Gerard M. Shickman of 
Central Institute for the Deaf in 
construction of the first instrument. 
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Simple Color Computer 


EDUCTION OF DATA describing 

the spectral characteristic of 
a reflecting or transmitting light 
source to CIF tristimulus values and 
trichomatic coefficients’ involves a 
tedious series of operations. 

An analog-type tristimulus-value 
computer has been constructed for 
performing colorimetric data reduc- 
tion with a minimum of effort. 

The instrument depends for its 
accuracy upon a precision microam- 
meter. The meter is used not only 


for calibration, but also to. set 
in data and to read out results. 
Ultimate accuracy which can be 


controlled 
largely by the accuracy to which the 
meter can be read by the 
operator. 

The complete instrument is de- 
signed in such a way that the cali- 
bration can be easily checked and 
has sufficient sensitivity to com- 
pute trichromatie coefficients for 
any radiance occupying a band of 
than 10 millimicrons (my) 
thoughout a substantial portion of 
the visible For wave- 
length ranges near the extreme red 
and blue ends of the spectrum, the 
sensitivity is somewhat reduced, 
Experience with the computer has 
shown that trichromatic coefficients 
may be determined within 0.005. 

The for 


achieved is therefore 


scale 


more 


spectrum, 


tristimulus values any 





Control panel of tristimulus computer 
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radiance distribution R(A) 
given by the expressions 
700 


X= R(X 


on 


Y : f R (xd y dn 
400 
700 
z- f R (dA) zd 
40 


where X, Y and Z are the tris- 
timulus values; x, y and z are the 
CIE colorimetric weighting func- 
tions; R(A) is the radiance in ques- 
tion and the intergrals are under- 
stood to be taken over the visible 
interval from 400 to 700muz. 
Functions «, y and z are shown 
in Fig. 1 normalized against z 
1.0 at 450 millimicrons, They repre- 
sent in effect the color mixture 
curves for a standard observer and 
the CIE hypothetical primaries X, 
Y and Z. The ordinates of the three 
curves are adjusted so that there is 
an equal area under each curve. 


are 


rd> 


Integral Evaluation 


Evaluation of the integrals in 
Iq. 1 is complicated by the fact that 
x, y and z are not analytic. How- 
ever, their values have been calcu- 
lated to a high degree of precision 
for every wavelength in the visible 
spectrum; a_ partial 
given in Table I. 
only rarely true that the radiance 
Riv) can be written in a 
mathematical form. The indicated 
integrations therefore 


tabulation is 
In addition, it is 


closed 


are invar- 
performed mechanically by 
one of the methods which 
sentially equivalent to 
This calculation represents 
the bulk of the labor in colorimetric 
data reduction, 


iably 
are es- 
Simpson’s 
rule, 


Having computed the quantitic 
X, Y and Z the 
cients 2, y and 

X/(X +) Z cy? 
y=e Y/(X¥+Y +Z y/7 2 
2=Z/(X + )} Z Z/1 
where 7’ represent total tristimulus 
value or X + Y + Z. Since only two 
of the trichromatic coefficients ar: 
independent of each other, it is cus- 


trichomatic coeffi 


are obtained a 
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FIG. 1—Functions x, y and z normal. 
ized against z 1.0 at 450 mu 


tomary to express a color by the 
three quantities 2, y and Y. The 
CIE system of color specification is 
arranged so that the quantity Y 
carries information regarding the 
luminance of the color. 

The tristimvlus computer to be 
described performs the operations 
in Eq. 1 and Eq. 2 automatically. 

To use the ca'culator, data on the 
radiance R(A) must be available at 
regularly spaced intervals through- 
out the visible spectrum. Specif- 
ically, it is desirable that the 
ordinates of R(A) be known at 10- 
millimicron intervals in the region 
from 400 to 690 millimicrons. The 
input elements to the computer com 
prise a group of 30 potentiometers, 
for each such ordinate 


one in the 


spectrum. 


Computer 


A schematic representation of 
the five calculating panels of the 


The 


input potentiometers at the top of 


computer is shown in Fig, 2 
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Gives Tristimulus Values 


UMMARY 





Trichromatic coetflicients for CLE color-specification system 


are automatically computed by setting potentiometers to points on spectral 


transmission curve of filter or reflection curve of colored surface. Luminous 


efficiency of reflecting or transmitting surface 


absolute value of data is known 





One of five computer subchassis. Each vertical row of controls and switches repre 
sents different wavelength channel 


the all connected in 
parallel between a source of var- 
iable ground. Imme- 
diately adjacent to of the 
potentiometer knobs, as shown in 
a photograph, a screw-headed push- 
button is provided, which may be 


diagram are 
voltage and 
each 


depressed to connect the precision 


microammeter as a voltmeter to 


the arm of the potentiometer. Cir- 
cuit resistance values listed in 
Table II, 

When the 


each of the input potentiometers in 


are 


operating computer, 
turn is set to produce a voltage at 
its arm proportional to or equal to 
the value of the radiance ordinate 
at that 
pressing 


particular wavelength by 
the 


and 


associated voltmeter 
the microam- 
meter indication. When each poten- 
the group 


data 


button reading 
tiometer of has been 
the in the 
computer as a voltage distribution 


adjusted, exists 

along the potentiometer string. 
The arm of each input potertio- 

meter in Fig. 2 is connected to a 
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These 
of 
Their purpose is 


group of three networks. 


networks may be thought as 


voltage dividers. 
the voltage existing on 
potentiometer arm in accord- 


to weight 
the 
ance with the functions z, y and z. 
The voltage output from of 
the therefore represents 
one the 


each 
dividers 
of the 
mechanical integration of Eq. 1. 

The output from 
veighting network is delivered to 


steps required in 


signal each 


a common busbar through a high 


value of series resistance. These 
busbars are labeled X, Y and Z in 
Fig. 2 and are terminated in a low 


resistance on the order of 50 ohms 
As a result, by virtue of the high 
the 


livered to each of the busbars by 


series resistance, current de- 


each of the networks is essentially 
proportional only to the setting of 
the corresponding input 
meter and the value of the weight- 
ing function (attentuation) for 
that ordinate. The total current 
flowing in each of the three busbars 


potentio- 


may also be determined when 
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FIG. 2--Computer has identical set 
of controls for each wavelength 


is therefore proportional to the 
corresponding integral in Eq. 1. 
The tristimulus value current on 
each of the three busbars is 
to trichromatic coefficient 
data by the circuit of Fig. 3, 
performs the functions of 
Switch S, determines the 


ing condition of the instrument, In 


con- 
verted 
which 
Eq. 2. 


operat 


position 1, the microameter is con- 
nected as a voltmeter for use in set 
ting the original data into the ma 


chine. In position 2 (marked 8k1 
7 100) all three of the tris 
timulus value busbars are con 


nected through the meter to ground 
For this position of the switch the 
meter reading is therefore propor 


tional to X + Y + Z. 


To obtain the trichromatic coef 
ficients the meter-set control, Fig 
4, which varies the power supply 


potential of the instrument, is ad 
the full 
scale or 100 units. This operation i 


justed until meter reads 


in effect a normalizing process since 


setting T Xx Y 


it results ir 
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Table 1—Tristimulus Values 


Normalized ngainst : 1,0000 at 450 mu 


Wavelength 
(my) 
400 
410 
420 


seocscoc 
cococscs 


> 


6. 
9 
0.0% 
0. 
9 
0, 
9. 
0, 
0. 
0. 
0. 
0. 
0, 
0, 


eesescoseocoooeooosooooooroeoososo 
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Z 100 in Eq. 2. 

Switch S, is next thrown to posi- 
tion 3 (marked X). For this con- 
nection, the Y and Z busbars pass 
directly to ground through a resist- 
ance equivalent to the meter re- 
sistance so that only the X busbar 
current flows through the meter it- 
self. Because of the normalizing 
process the meter deflection is pro- 
portional to the contribution of X 
to the total tristimulus value T. If 
the full-scale meter reading is taken 
as unity, the meter reading there- 
fore corresponds to the trichromatic 
coefficient xz. The remaining posi- 
tions of S, allow a measurement 
of the relative contributions of Y 
and Z to the total and therefore 
yield the trichromatic coefficients 
y and z. 

The tristimulus computer may be 
used to calculate the luminous effi- 
ciency of a transmitting filter or a 
reflecting surface by a technique 
involving a comparison of the lumi- 
nosity of the given radiance with 
that of equal-energy white. 


Luminous Efficiency 


The spectral characteristic of a 
Wratten No. 58 (tricolor green) 
filter is shown in Fig. 5. The ordi- 


Table I]—Circuit values for calculating panels of Fig. 2 


nates of this curve represent the 
transmission of the filter at any 
wavelength relative to a perfectly 
transmitting medium. The maxi- 
mum transmission occurs at ap- 
proximately 530 millimicrons and 
has a magnitude of approximately 
53.6 percent. The luminous effi- 
ciency of such filter or of any re- 
flecting or transmitting medium is 
a measure of the luminance of the 
light from the sample relative to 
the luminance of a perfectly trans- 
mitting or reflecting medium when 
both are illuminated by the same 
intensity of equal-energy white 
light. 
The luminous efficiency B of any 

spectral distribution is given by 

B=wzY/Y, (3) 
where Y, represents luminance of 
the reference equal-energy white 
source, Calculation of the quantity 
B on the tristimulus computer may 
be made by taking advantage of 
the fact that, from Eq. 2 

Y =yT (4) 
so that 

B= yT/Y, (5) 

The computation therefore de- 

pends only upon finding y and T for 
the spectral data and upon normal- 





izing 7 to the same scale as Y,. It 
is necessary that the absolute value 
of the data be known. The curve 
of Fig. 5 provides a typical example. 


Calculation 


Calculation is begun by setting 
all of the computer data input 
potentiometers to their maximum 
positions. This sets reference equal- 
energy white into the machine. 
Switch S, is then turned to the posi- 
tion for reading y and the meter- 
set control is adjusted for a scale 
reading of 100 on the meter. Note 
the meter-set dial reading for 
future use as this dial setting cali- 
brates the computer for Y, = 100 
in Eq. 5. For any particular model 
of the computer, this dial reading 
should always be the same. 

Switch S, is then turned to the 
SET-ORDINATES position. With any 
one data input potentiometer set 
to its maximum position, the meter- 
set control is adjusted to give a 
reading of 100 on the meter when 
the corresponding push button is 
depressed. The ordinates of the 
curve may now be set into the com- 
puter directly in terms of percent- 
age transmission or reflectance. 

For example, the data of Fig. 5 
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the transmission of the 
filter to be 53.6 per cent at a wave- 
length of 530 The 
530-millimicron input potentiometer 
would 


indicates 


millimicrons 


therefore be set to give a 
reading of 53.6 on the meter. 
When all of the data has been 


set into the computer in this man- 
ner, the meter-set dial is set to the 


reading noted at the start of the 
computation which calibrated the 
computer for Y, 100. Switch S 
is now set to the Ser T 100 
position. The meter reading is 
noted; this gives the value of 
Tie absolute value of 7/100 in 


Kq. 5. 

The final factor y, in Eq. 5, must 
now be found. With the data in- 
put potentiometers and S, positions 
unchanged, the meter-set dial is 
until the meter full 
scale. Switch S, is then turned to the 
Y position and the meter reading 
noted. 


turned reads 


The luminous efficiency of 
the spectral characteristic is now 
the product of the last two factors 
noted according to Eq. 5. 

It is well to remember during this 
last step of the calculation that the 
value of y always lies in the range 
of 0 to 1.0. The values of 7 and Y, 
will usually be of the same order of 
magnitude, Attention should be 
paid to the scale factor when read- 
ing the value of T 
strument. 


from the in- 
Calibration and Adjustment 
The 


to insert the colorimetric functions 


microammeter is also used 
tr, y and z into the instrument. The 
procedure depends upon successive 
measurements of the current 
tributed by each of the 90 dividing 
networks 


con- 


tri- 
The refer- 
ence used for this operation is the 
the function z 
at the wavelength 450 millimicrons 
(Table I). This maximum 
exceeds those of the other two func- 
tions and is arbitrarily taken as a 
unity-value weighting coefficient. 
To proceed with the adjustment, 
all of the data input potentiometers, 


to their respective 
stimulus value busbars. 


maximum value of 


value 


save the one corresponding to 450 


millimicrons should be turned to 


zero. The 450-millimicron potentiom- 
eter should be set to maximum 
value. With the microammeter sele« 
tor switch S, set to 


the z trichro- 
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matic-coefficient position the power- 
supply voltage (meter-set dial) and 
the meter shunt should be adjusted 
full-scale reading is 
The meter-set dial should 
changed during the re- 
mainder of the adjustment pro- 
cedure, although the microammeter 
shunt may be manipulated to ex- 
pand low readings if this appears 
desirable, 

Having the micro- 
ammeter reading in this manner, 
the 450-millimicron input potentiom- 
turned to zero. Next, 
with switch S, remaining on the 
z-trichromatic-coefficient position, 
each one of the data input potentio- 
meters is, in turn, advanced to maxi- 
mum. The division ratio of the 
corresponding z busbar dividing net- 
work is then adjusted so that the 
microammeter reading agrees with 
the tabulation of the z function in 
Table I, When each network is ad- 


until a ob- 


tained, 
not be 


normalized 


eter is 
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FIG. 3—-Computer switching circuits 





FIG. 4—-Variable-voltage power supply. 
Meter-set control is 10-turn helical po- 
tentiometer 


justed, the potentiometer 1s re- 
turned to zero and the operator pro- 
ceeds to the next network. The 
location of the adjusting potentiom- 
eters is shown in the side-view 
photograph of one of the calculat- 
ing panels. 

When the entire group of 30 di- 
viding networks for the Z busbar 
been adjusted or checked, 
meter-selector switch S, should be 
thrown either te the X busbar or 
the Y busbar and the entire pro- 
cedure repeated. It will be noted 
from Table II that a number of the 
division ratios are fixed. This is 
because their contribution to the 
overall current is so small that a 


has 


precision adjustment is not re- 
quired. It should be emphasized 
that throughout the entire pro- 


cedure the value of z at 450 milli- 
microns the reference 
value for the adjustments, As the 
adjustment procedure is time con- 


provides 
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FIG. 5—Characteristics of Wratten No. 
58 (tricolor green) filter 


suming, it is desirable to check thé 
power-supply voltage against this 
reference point from time to time, 

Upon completion of the adjust- 
ment, a check of the accuracy which 
has been achieved may be made 
by advancing all the data-input 
potentiometers to their maximum 
value. The meter-set control should 
then be adjusted until the meter 


reads full scale. Transfer of the 
meter to the three trichromatic- 
coefficient positions should yield 


readings of 0.333 in each case. 
These are, of course, the trichro- 
matic coefficients of an equal-energy 


white source. 
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Power Rating 


Parasitic Suppressors 








UMMARY 


currents imposes power requirements on the resistors. Chart enables designer 


Incomplete bypassing of parasitic suppressors to harmonic 


to estimate power ratings of resistors used as parasitic suppressors 


By JOSEPH A. HUIE 


Penfield, Neu 


Yorh 





FIG, 1 


R-L parasitic suppressor 


NE most common and effec- 
O tive method for preventing 
vhf parasitic oscillation in high 
frequency amplifiers is use of a 
parallel R-L network in the plate 
lead of the amplifier as shown in 
Fig. 1, The coil is usually about 
4 to 6 turns wound on a small 
form, often the resistor. The re- 
sistor value is normally between 
50 and 100 ohms. 

It is sometimes assumed that 
the coil at the operating fre- 
quency acts as a perfect bypass so 
the resistor carries no current 
and the wattage rating is not 
important. This is not strictly 
the 
some reactance and at high oper- 


case. The coil always has 


this becomes 
an important consideration. 
The curves relate the factor K 


ating frequencies 


ELECTRONICS 


to the inductive reactance-over- 
resistance ratio X,/R at the 
fundamental frequency, where 


K is proportional to the square of 
the effective heating 
through the resistor. Curves are 
for three 
duction angle in class-C ampli- 


current 


given values of con- 
fier operation, The curves were 
3/2 and 
considering all harmonics up to 
the fourth. 


computed assuming a 


Example 


the 
parasitic suppressor resistor is 
1,.°RK, where J,.. is the d-c plate 
current in amperes, FR is the re- 
ohms and K is the 
factor taken from the curves. 


The power dissipated in 


sistance in 


r USE K SCALE | 


oR 


FacT 
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information is 
in. dia & in. 
resistor 47 


The 


known: coil 3 


following 


turns; 
200 ma.; conduc- 
fre- 


long, 5 
ohms; J4.. 
tion angle 120 deg and 
20 me. 

The coil inductance can be com- 


quency 


puted or measured to be about 
0.115 wh. Then X, 2rfL 14.4 
ohms and X,/R = 0.308. 


From the curves K is found to 
be 0.6, so the power dissipated in 
the I,.?RK 1.32 
watts. 

If the amplifier is modulated 
100 percent with a sine wave, the 


resistor is 


resistor power will be about 1.5 
times the unmodulated power or 


168 watts. A 2-watt resistor 


should then be used. 
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WITH CINCH ‘‘STANDARD’’ COMPONENTS : 


Five pin stem types for 
COMPLETE chess and For viased em 
... and performance insured by the engineering, work- 
manship ... quality materials ... that for over a quarter of SP 
a century has produced the metal plastic assemblies for the foremost users ' 
of electronic components. 

















Below) Seven pin stem 
type for tubes vertical- 
ly mounted 


(Right) CINCH 
automatically 
made sockets 
assure the uni- 
formity and quality 
mandatory for use in 
AUTOMATION in the 
End Users Equipment. 








Printed Circuit reproduced 
here as an example is 
\ shown reduced in site 


CONSULT CINCH 


»~P The CINCH organization is 
flexible, readily adapted to any 
electronic componet requirement 
.. in military or commercial 


emergency 


CINCH will design new, or 
re-design, parts within the 
category of their manufacture to 
fit your particular plans, and will 
also assist in the introduction in the 
assembly of CINCH'S specially 
designed component in your 






CINCH components are avail 
able at leading electronic job 
bers — everywhere 


radio and TV equipment 
Centrally located plants at Chicago 
Shelbyville, Pasadena and $1. Lovis 


CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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Microphone Nomograph 












UMMARY - Chart relates sound pressure level, microphone sensitivity 
and output in decibels and volts as aid in design of microphone systems and 


related equipment. Typical sound levels for common sounds are indicated 


















By WILLIAM B. CONOVER has a response of 0 db. Most Standard Microphones. 


Transformer Laboratories Department microphones are far less sensi- Expressed symbolically, this 


General ERlectric Company e ‘ feted 
Pittsfield, Mass tive than this. definition becomes 
Unless otherwise specified, the 

ICROPHONE response is usu- open-circuit voltage is used in p = 20 log (e./p (1) 
M ally expressed in decibels arriving at the response figure. where p pressure response, 
referred to 1 volt per dyne/cm The nomograph is based on e, open-circuit output voltage 
Thus a microphone which pro- the definition of pressure re- and p pressure in dynes/cm’*. 
duces 1 volt when exposed to a sponse in the American Stand- Equation 1 may be rewritten 


a sound pressure of 1 dyne/em® ard Specification for Laboratory 
= 20 log e, 20 log Pp (2) 


Sound pressure is commonly 


SOUND MICROPHONE MICROPHONE expressed in decibels relative to 
PRESSURE LEVEL OUTPUT VOLTAGE RESPONSE > . 
a reference pressure p, 2 
(08) (0B) 


10° dynes/cm*’, When so ex- 


100 NOISY FACTORY 200 -40 ad 
pressed it is called sound pres- 
100 my . . sd 
ia sure level SPL and is defined by 
~ SPL = 20 log (p/p.) decibels (3) 
ait Scandic e ” Equation 2 and 8 yield 
5 PIECE ORCHESTRA U mw - on 
AT 10 FEET p = 2Ologe, — SPL + 74 decibels (4) 























Should absolute sound pres- 





60 -F AVERAGE STREET é - -60 sures be required, they may be 
| mv filled in on the lefthand scale by 
oa noting that 100 db 20 dynes 
init ie ‘aie em’, 80 db 2 dynes cm’, 60 db 
0.2 dyne/cm’ and so forth. 
a A microphone with a response 
‘o of —50 db is to be used to meas- 
60-+ NORMAL SPEECH AT 3 FEET 20 -80 ure sound levels of 35 db or 
ene more. For what minimum input 
6 voltage should the amplifier be 
4 designed? ° 
50 -F PRIVATE OFFICE 2 -90 A straight line drawn between 
iyy 35 db on the SPL scale and —50 
db on the p scale intersects the 
e, scale at about 35yuv. This is the . 
SO SS HESSEN “00 open-circuit microphone voltage. 
Sound level in a jet-engine test 
control room is 112 db; a pneu- 
snl eelsainieaee veneen a eater "0 matic chipper at a distance of 5 
feet has a sound level of 122 db 
At takeoff and 80 ft from the 
tail, an F-84 has a sound level 
20 + QUIET GARDEN “120 of 130 db, all typical values. 
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ae Bai ial Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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New Mallory volume control has a 
unique on-off switch. Push the shaft 
and the set turns off. Pull the shaft, 
and the set is switched on... at the 
same volume setting. New floating 
ring contact action provides greatly 


increased switch life. 








ac. Push-pull On-off Action= 


in Mallory Volume Control Switehes 





_ new sales feature can be designed into radio 
and television sets, by using the new Mallory 
volume control switch. To turn on and off, this switch 


Floating ring contact* 


operates by push-pull action instead of the conven- 
rire ; 7 oan ; 7 : 
stves tional rotary motion. ‘Two principal advantages of 


extra long switch life this new idea are evident: 


Greater convenience to the set owner. He turns 
A new kind of contact is used in the set on at the same volume at which he 


the Mallory push-pull switch to turned it off... doesn’t have to re-adjust. 


; ‘ 
DN provide exceptionally long service. 7 ; 

Longer life of the volume control. Instead of 
being rotated through most of its travel every 


time the set is turned on or off, the control is 


The circuit is made and broken by the move- 
ment of a ring of special Mallory contact alloy. 


‘The ring “floats” on a pin. Every time the , 
moved only for minor volume adjustments. 


Consequently, there is far less mechanical 
wear on the carbon element. 


switch is used, the contact ring rotates slightly, 
exposing a new portion of its surface to the 
stationary contacts. Contact wear and erosion 


are thus spread around the whole circumference Mallory volume controls, with high stability, long 


of the ring and contact life is thus sub- lasting elements, are now available with this new 


stantially increased switch ...in either the push-pull type or conven- 


*Patent applied for tional rotary action. For complete data, write or call 
Mallory today. 





Expect more...Get more from 


Serving Industry with These Products: ; “rT wvvy yaw.) va aa 
Electromechanical—Resistors + Switches * Television Tuners * Vibrators 
Electrochemical— Capacitors «+« Rectifiers * Mercury Batteries 


Metallurgical— Contacts + Special Metals and Ceramics « Welding Materials 


R. MALLORY & CO ' INDIANAPOL 
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Electrons At Work 


Experimental TACAN antenna atop 300-ft tower 


ELECTRONICS REFERENCE SHEET 


Edited by ALEXANDER A. McKENZIE 





Shipborne TACAN receiver and transmitter units 


TACAN Navigation System Shows Bearing and Distance 


TACAN (TACtical Air Navigation) 
is a polar co-ordinate type of air 
navigation system combining a 
bearing facility and distance facil- 
ity. The pilot from the 
ground station information that 
automatically displays degrees of 
bearing and distance in miles to 
locate the position of his aircraft. 
Bearing accuracy is better than 
plus or minus 1 deg and distance is 
accurate within plus or minus 600 
feet plus 0.15 percent of the dis- 
tance measured, 

The entire system operates in 
the region of 1,000 mc. A single 
multichannel receiver-transmit- 
ter, operating with pulses, pro- 
vides distance and omnirange in- 
formation. Pulse coding is not 
used for channeling purposes, 
which makes it possible to add 
other functions such as localizer, 
glide path and marker beacon. 


receives 
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The distance indication facility 
(DME) is an outgrowth of radar 
ranging whereby 
tance is determined by measuring 
round-trip time of travel of radio 
pulses. This is illustrated in Fig. 
1. Each plane’s interrogation 


techniques dis- 


G6) DISTANCE_INDICATOR 
~ 


(xx ) 


I @) TWE WEASUREMENT 


eet 


| mr | RECEWER 
@ — . . 


WNT ERROGATION 
PULSES 


AIRBORNE 
INTE RROGATOR 


WR GROUND 
OMANNE | 


GROUND AIR 
CHANNEL 


(3) REPLY PULSES 


| RECEIVER | | ma 


I 





GROUND 
TRANSPONDER 


ee 
(2) NITOMATIC. TRIGGERING 
(BEACON 





FIG. 1—Principles of DME operation 


pulses are wobbled or jittered to 
prevent ambiguities that might 
arise if regular pulses from two or 
more planes coincided. Actually, 
twin pulses are used with prear- 
ranged spacing of 12 microsec- 
onds. Both ground and air receiv- 
ers contain twin-pulse decoders 
that reject single pulses or groups 
with other than prearranged spac- 
ing. 

Bearing indication depends upon 
a complex transmitting antenna 
comprising a fixed center section 
and two coaxial rotating sections. 
The unit under its protective cover 
is a cylinder about four feet high 
and three and a half in diam- 
eter. No counterpoise is required, 
thus simplifying the siting of the 
ground station. 

As shown in Fig. 2, (though not 
drawn to scale), r-f energy is fed 
to the central element, which is sta- 
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CONSISTS OF: 


* POWER SUPPLY REGULATION 
ANALYZER — MODEL 901 
The regulation analyzer is designed to measure DC voltage to 0.1%, the 
percentage change in DC voltage,and the RMS ripple of regulated and 
unregulated power sources. 
DC VOLTAGE TEST RANGE: 1.018 volts to 1112 volts. 
PERCENT REGULATION RANGES: Three sensitivity ranges are 
provided for measuring % regulation from .002% to 10%. 
RMS RIPPLE RANGE: 0-100 volts in 11 ranges: 0-1, 5, 10, 50, 100, 
500 millivolts. 0-1, 5, 10, 50,100 volts. 


























* POWER SUPPLY VARIABLE LOAD — MODEL 910 


The power supply variable load consists of an electronic load and a 
resistor load. The electronic load covers the range 60-600 volts from 
0-600 ma. The resistor load covers the range 0-100 volts, 0-600 ma. Pro- 
vision is made for automatically modulating either the resistor load or the 
electronic load 10 seconds on and 10 seconds off. In addition, the electronic 
load can be internally modulated with a 60 cycle square wave or externally 
modulated with a voltage wave of any shape or frequency. 


* LINE VOLTAGE ADJUSTER — MODEL 920 
The line voltage adjuster provides for adjusting the line voltage from 95 
to 135 volts AC for any fixed input voltage in the range 95 to 135 volts AC. 
The capacity of this unit is 3KVA. At any fixed output voltage setting, 
the output voltage can be decreased as a step function from 0 to 40 volts. 


* Units are available separately 


VOLTAGE REGULATED 
POWER SUPPLY UNDER TEST 


KEPCO Voltage Regulated Power Supplies are 
conservatively rated. The regulation specified for 
each unit is available under all line and load con- 
ditions within the range of the instrument. 

REGULATION: As shown in table for both line 
fluctuations from 105-125 volts and load varia- 
tions from minimum to maximum current, 


*REGULATION FOR BIAS SUPPLY: 10 millivolts 


for line 105-125 volts. 2% for load at 150 volts. MODEL 605 


t AC Voltage is unregulated. 


} 45 MODELS 
AVAILABLE FROM STOCK 


COMPLETE CATALOG ON REQUEST 
Write Dept. 2 





KEPCO LABORATORIES 


131-38 SANFORD AVENUE + FLUSHING 55, N.Y. + INDEPENDENCE 1-7000 
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tionary, It is actually a stack of 
discone radiators. Diameter is a 
few inches. 

An inner cylinder of fiber glass 
with diameter of about 5 inches 
carries a vertical metal wire. As it 
rotates, it generates a cardioid pat- 
tern by interaction with the ver- 
tical antenna. Rotation rate is 15 
rps. The aircraft receives, in effect, 
a 15-cps audio sine wave. A coded 
reference signal sent out by the 
reference pulse disk serves as tim- 
ing reference. 

When received on the aircraft, 
it is used to measure the phase of 
the pulse envelope wave resulting 
from the combination of vertical- 
wire rotation and double pulses. 
By this means, the bearing of the 
aircraft relative to the ground sta- 
tion can be determined and appro- 
priately displayed. 

However, there are limitations 
to the accuracy of the simple 
cardioid system, The antenna struc- 
ture is therefore equipped with an 
outer eylinder about 33 inches in 
diameter, Nine wires, or parasitic 
antenna elements, are spaced uni- 
formly 40 degrees apart. As these 
wires rotate integrally at 15 rps 
with the inner cylinder a resulting 
composite pattern is generated as 
shown in Fig. 3. The overall car- 
dioid is still present, but superim- 
posed upon it are nine secondary 


_ SIRNA 
CENTRAL, ELEMENT“ 


REFERENCE PULSE OISK/ 

wine Om nner = OES 

ROTATING CYLINDER tal qT 
PERSPECTIVE VIEW 





FIG. 2-—Tacan 
plained in text 


antenna design ex- 


ripples with maxima spaced 40 de- 
grees apart. 

The composite envelope wave re- 
ceived on the aircraft and shown 
in rectangular coordinates in the 
lower half of Fig. 3 has a 9th 
harmonic frequency of 135 cycles 
per second, 

By filtering and using both sig- 
nals, small changes in bearing 
within any 40-deg sector can be de- 
tected, producing a vernier or fine 
indication. The ambiguity of the 
135-cps phase measurement is re- 
solved by the 15-cps phase meas- 
urement. 

Avoidance of site errors, which 
are propagational rather than in- 
strumentational, generally _ re- 
quire that the ground beacon of 
an omnirange station be situated 
very flat terrain with no 
large buildings or structures 
within a 


over 


considerable distance. 


Dynamic Spectrum Analyzer To Study Sun 


DEVELOPMENT and construction of 
a new radio telescope for solar re- 
search has been announced by Don- 
ald H. Menzel, director of Harvard 
Observatory. Technically 
known as the dynamic spectrum 
analyzer, it will be used to further 
knowledge of the sun by 
studies of the radio emission from 
active sunspots and other solar dis- 
turbances. The behavior of active 
regions in the sun’s corona and 
chromosphere is closely related to 
many terrestrial phenomena such 
as magnetic and ionospheric dis- 
turbances, the aurora borealis and 
cosmic rays. 

The radio telescope will consist 
of an antenna 28 feet in diameter, 
used in conjunction with highly 
sensitive receivers, which scan the 


College 


basic 
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frequency range from 100 to 600 
megacycles ten times a second. This 
solar radio telescope, will be the 





Artist's conception of the new Sacra 
mento Peak radio telescope now under 
construction for installation next year 


RADIATION PATTERN -EFFECT OF BOTH CYLINDERS 
DASH LINE INDICATES INNER CYLINDER EFFECT ALONE 


« SECOND, FUNDAME NIA 
| -<SECOND, 9TH HARMONIC 
LB) 


ae 
DETECTED SIGMAL -PULSE ENVELOPE ONLY INDICATED 
(DASH LINE INDICATES FUNDAMENTAL COMPONENT ALONE) 





FIG. 3—Tacan fine omnirange prin- 
ciples resulting from triple antenna 


This type of error is minimized by 
use of the nine-lobed fine 
range operation of Tacan, and is 
probably the most im- 
portant feature. 

This brief abstract of the basic 
Tacan system has been taken from 
a more complete report 


omni- 


system’s 


prepared 


by R. I. Colin, Assistant to the 
Technical Director, Federal Tele- 
communication Laboratories. The 


system was originated and devel- 
oped by this division of 
tional Telephone and Telegraph 
Corp. under contract with the U.S. 
Navy and Air Force. 


Interna- 


first of its type in this country. 

Henry Jasik, consulting engi- 
neer of Mineola, Long Island, 
serves as electronics consultant to 
the project and is responsible for 
carrying out antenna development. 
The large parabolic reflector and 
its equatorial mounting will be 
D. S. Kennedy Co. 
Mass. Frequency- 
scanning receivers will be built at 
Airborne Instruments Laboratory, 
Mineola, Long Island. 

The equipment will be placed in 
operation at the Upper Air Re- 
search Observatory at Sacramento 
Peak, New Mexico in the early part 
of 1956. 
is a joint scientific operation by 
Harvard and the Air Force, is now 
devoted largely to optical observa- 


constructed by 
of Cohasset, 


This observatory, which 
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no ketchup needed 
<p 


When a predestined steer meets a dedicated chef... man, that’s steak! 
If steer or chef is bad (and double trouble if both) ... ketchup can’t help. 
Now comes the commercial. 


Take the best available materials (sifted by unrelenting research). 

Season with the same inventiveness used by Dr. A. O. Beckman to develop 
the precision potentiometer in 1940 (we’ve never switched brands). 

Add assembly-line economies without compromising quality. Test and 
retest in the industry’s most complete lab. Inspect a dozen times 

(too many cooks can’t spoil this broth). Pack well. Ship on schedule. 


Man, that’s a HELIPOT precision potentiometer ...no ketchup needed! 





Siret in precision potentiometers Helipot makes precision potentiometers... 
Helipot Corporation / South Pasadena, California linear and non-linear ...in the widest chotece 
Engineering representatives in principal cities of wizea, mounting styles and resistances. 

a division of BECKMAN INSTRUMENTS, INC Many modela are stocked for immediate 
shipment...our engineers will gladly adapt 
standard modela to your requirements... 

BECKMAN * 
or design entirely new HELIPOT* precision 


potentiometers for you. 


For information and specifications... 
B36 "REG. U.S. PAT. OFF write for data file 1001 
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tions of the sun with coronagraphs 


and other specialized optical in- 
struments. Construction of the new 
radio telescope has been made pos- 
sible through financial support ex- 
tended by Direc- 


torate of the Air Force Cambridge 


the Geophysical 


Research Center, 


Electronically controlled apparatus de- 
veloped by U. 8. Naval Ordnance Labora- 
tory in Silver Spring. Md. changes com- 
position of PbS. Crystals and a quantity of 
sulphur are placed at opposite ends of a 
sealed evacuated quartz tube and put 
in a double oven to control crystal-vapor 
equilibrium and sulfur vapor pressure. 
Robert F. Brebrick of the Solid State Divi- 
sion, Physics Research Dept. is shown in 
the photograph 


Card-Controlled Machines Are Thrice As 


Properties of Lead Sulfide Crystals Changed 





Productive 





Operating a standard business machine 
to punch holes in cards, the young lady 
simply follows the instruction program 


previously worked out for a specific 
job. A hand-punched hole made at the 
controlled machine can be 
change the instructions 


used to 


Selsyn pickup unit installed on an 
80-ton turret type punch press. This 
unit gives an automatic measurement 
of the table position to the numerical 
positioning control installation that 
carries out work orders contained in 
the previously punched cards 


Remote TV Camera Spots Forest Fires 


RECENT TESTS of closed circuit tele- 
vision for 
by Hancock Electronics Corp. of 
Oakland, Calif. for the California 
State Division of Forestry at Mount 
Danaher Station near Placerville. 
The camera was mounted on the 
100-foot lookout tower 
and transmitted a picture to a fire 


fire control were made 


side of a 
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dispatcher’s office a few hundred 
yards distant. Mounted on a pan 
and tilt unit, full 360-deg pan with 
the camera either 
automatic or manual. Remote con- 
trol of the lens turret was likewise 
obtained. 

Tests showed that an eight-inch 
lens was best for general scanning 


was possible, 





Business machine cards are loaded into 
GE positioning control director. A sep 
arate card is used for each punched 
hole. Direct-current feed drives the 
punch press as directed by selsyns in 
accordance with directions. Lights show 
sequence of work 


and a 20-inch most desirable for 
detail. Best were obtained 
with a Wratten K2 filter. 
Television system used 
Vicon III that is flat to 8.5 


Output of the system is a composite 


results 


was a 


mec. 


video signal with equalizing pulses. 
A usable foot-candle 
is produced than 550 


picture at 


with better 
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. 
when you heed rea! sealing... 


MARTE SAIS 
% 


\ 


Closure Seals 


(Speciol ) 


no 


“Sealing Oe 


Shown here are a few examples of the Franklin C. Wolfe | | 

Company's “O-Seal” family of static sealing designs. Whatever | : 
your static sealing problem} you can depend upon these seals for | 
safer, surer, effective sealifg. In fact, we maintain a free design 
and consultation service to Help engineers “Seal the whole assembly 
at the design stage.” = This}service is used by some of America’s ; 
greatest industrial firms and designers. Perhaps it can be of service } 
to you, too. Why not ask ys about it? Our nation-wide group of | 

field representatives is ready to serve you. 








i 
; This seal is designed for electrical 


Ce OSee, Oe lense, © eee Valv-O-Seal, Stat-O-Seal, Yoru) Seal, Banj-O-Seal connectors, where land area has 

are copyrighted names t ranklin ol ompany describi oducts manufactured unde ? 

aA snaaeAte. ° 8 8 !CFCCC —— been widened sufficiently to provide 
seal area. Based on the “O-Seal’’ 


philosophy of sealing it assures the 
safest, surest seal for this type of 


j 
FRANKLIN G, WOLFE GO, ING, fitists cer sonnet 
3644 Eastham Dr. Culver City, Calif. | ae 
“Sealing Design Specialist” 











CHEAP! 


The above statement won't lift the eyebrows of elec- 
tronic equipment manufacturers. They know the pro- 
curement, engineering and production difficulties 
involved in making their own cable assemblies and 
harnesses. 

Fortunately, there is a solution. 

AMPHENOL can assume the various problems of 
procurement, engineering and production — 
AMPHENOL can make cable‘assemblies and harnesses 
more efficiently, more inexpensively than com- 
panies geared only to equipment manufacturing 

Why? 

AMPHENOL solves the procurement problem 
because AMPHENOL manufactures the majority of 
assembly and harness components. Connectors, 

sockets, plugs, cable—all are instantly at hand. 

The Engineering Department at AMPHENOL 

needs no introduction to the electronics indus- 

try. Their skills and capacities are well known. 
Finally, the key to fast, economical cable as- 
sembly production is employee experience. 
Working in AMPHENOL’s most modern plant, 
highly trained employees practice their com- 
plex trade with skill and assurance 
For any size cable assembly or harness 
turn to AMPHENOL for assistance! 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 


In Canada: AMPHENOL CANADA LIMITED, Toront 


CITT. 


ELECTRONS AT WORK continued 


2 
a 


Cabin on Mt. Danaher lookout tower is 
100 feet above ground 


lines of horizontal resolution. 
During tests, television was able 
to spot smokes ahead of human 
lookouts. Elapsed time between 
setting off a smoke and discovering 
it with television ranged from 3 to 


Experimental pan and tilt equipment 
used with Vicon III and 16-in lens 


9 seconds, Time elapsed between 
spotting the smoke by television and 
receiving a report from any lookout 
ranged from 20 seconds to 5 min- 
utes. Average time was 24 minutes. 
In two cases, the television camera 


Slate Mountain View lookout, 8 miles 
distant. through 20-in. lens 
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Here’s how 


Kodak combines 


with 14-inch 
screen economy 





in the new Kodak Contour Projector model 14-5 


If you make heavy, bulky parts to close tolerances, the 
new Kodak Contour Projector, Model 14-5, has a place 
in your inspection program. 

For the 14-5 combines the heavy-duty work table 
and 8” travel of the Model 30 with the economy of a 
14-inch screen. 

The result: a projector that makes light work of 
checking heavy parts. 

Mechanically, the Model 14-5 provides a large (26” x 
8”) work table built to handle heavy loads without 
measurable deviation. A full 17.5” throat clearance 
helps you position cumbersome parts quickly and 
easily. Table travel of 8” in both horizontal and vertical 
planes speeds measurement. A built-in helix table ro- 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


tates 15° in either 
similar parts. 

Optically, the Model 14-5 incorporates all the unique 
developments that have made the Kodak Contour Pro- 
jector, Model 2A, leader in its field: bright screen image 
for easy reading, six-station lens turret for instant 
change of magnification, and self-contained Surface 
Illuminator. 

For complete information on the Model 14-5, write 
for the new 12-page booklet “Projection Gaging with 
Kodak Contour Projectors.”” It tells how this new 
precision projector can help you check parts and com- 
0001” 


direction for gaging threads or 


ponents to accuracies of the order of 
and economically. 


quickly 


Want more information? Use post card on last page 











What is YOU 


* 
This space 
reserved for 
your relay 
* 


Patan 


Seat aay 


=> 


R-B-M General Purpose Relays-- 


minal arrangements and mount- 


have solved many specific relay 
problems with no development 


or tooling cost to the customer. 


RBM has produced hundreds of 


thousands of magnetic relays 
from standard parts—designed 
and initially produced over seven 
years ago—to fulfill the need for 
dependable relays at low cost. 

The many variations of contact 


form and ratings, as well as ter- 


ing brackets, may well provide 
just the right relay for you. 
WRITE FOR BULLETIN 570— 
or better yet, tell us your require- 
ments. Bulletin 570 shows only 
a few of the many variations. 
oe 

Whether a single relay or a relay panel 
complete with wire assemblies and cord 


sets, RBM may help you lower your costs. 


Controls for Electronic, 
R-B-M DIVISION 573/20" 


dustrial, Appliance, 


ESSEX WIRE CORPORATION Communication and 


Logansport, Indiona Automotive Industries 


Want more information? Use post card on last page 


ELECTRONS AT WORK 


California State Foresters with monitors 


and camera pan and tilt control (on 
desk) 


vas able to pick up smokes at 20 
miles. These could not be seen with 
binoculars. 


Single-Tube Capacitance 
Transducer Circuit 


By LAWRENCE FLEMING 
Chief Engineer 


KRngineering ervice Co Ine 
Falls Church, Va 


ISLECTRONIC MEASUREMENTS of me 
chanical displacements are made 
with a variety of pickup or sensing 
devices: self-generating piezoelec- 
tric transducers; variable-resistance 
devices, variable-inductance and 
variable-capacitance transducers. 
The capacitance transducer is in- 
herently the lightest and simplest 
of all. Its wider application has 
been handicapped, however, by the 
complexity of circuits required for 
sensitive and stable results. 

The circuit described here uses 
only one tube operating in an r-f 
oscillator circuit. Indications are 
that sensitivity is primarily a func 
tion of the passive circuit param 
eters and depends only slightly on 
tube characteristics. Sensitivity is 
adequate for many applications. In 
a typical case, 50-mv a-c signal out- 
put is obtained from a surface vi 
brating at 0.001-in. peak amplitude, 


OSCILLATOR DETECTOR 
aoe a 

| SIGMAL 

OuTPuT 


FIG. 1—Elementary circuit of capaci 
tance transducer 
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A-MP’S 


NEW UNIVERSAL 
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POSITIVE 


If your product needs positive protec- 
= = y.. K tion against the ravages of moisture, 
dust, high altitude, corrosion, and arc 
ing, there’s one sure protection against 
them all... hermetic sealing and test- 
ing with a CEC Leak Detector and a 
Consolidated Vacuum manifold sys- 
tem. Proven and practical, engineered 
to work together, they locate leaks 
undetectable by any other method. 


TESTING... 
CEC’s 
ri 


Detector 
Fast, simple, sure... 


makes it Here’s how CEC leak 


practical detection works 


Now, two CEC leak detectors 


The standard Type 24-101A detects one part of helium 
in 200,000 parts of air... measures leak rates to 10° 
std ce/sec, The new ultra-sensitive Type 24-110 de 

tects one part of helium in 2,000,000 parts of air! \t 
is valuable, for example, in atomic-reactor equipment 
and in the production of 
Send for Bulletin CE¢ 


reliable-type” electron tubes 


ISOID-X11 


Consolidated Engineering 


Corporation 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT & CONTR‘ 
300 North Sierra Madre Villa, Pasadena 15, California 
Sales and Service Offices Located in: Albuquerque, Atlanta, Boston 


Buffalo, Chicago, Dallas, Detroit, New York, Pasadena, Philadelphia 
San Francisco, Seattle, Washington, D. ¢ 
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ELECTRONS AT WORK continued 


ising a probe plate l-cm square 
paced 2-mm away from the vi 
brating surface. This represents 
roughly 1l-percent modulation of a 
0.5-pyf capacitance 

The probe or measuring head 
need contain only a resistor in addi 
tion to the capacitance plate itself 
he probe can often be located a 
foot or two away from the tube and 
ther circuits. Operation does not 
nvolve alignment of tuned circuits 

Figure 1 illustrates the principle 
of operation, An ordinary r-f oscil 


lator has a capacitance C and re 


FIG. 2—-Equivalent circuit of RC load 
(A) has locus of current values (B) as 
C is varied 


sistance RF in series connected acros 
the tuned circuit. Capacitance C i 
the capacitance between the probe 
plate and the moving or vibrating 
object under investigation. The 
series resistance FR is in the orde: 
of magnitude of the reactance of ( 
at the oscillator frequency. 

Under these conditions, varia 
tions in C will be translated into 
variations in the resistive loading 
on the oscillator. The resulting am 
plitude variations in the r-f voltage 
are detected and the detector output 
constitutes the signal. Such f-m a 
may occur does not affect the result 

In actual practice, the impedance: 
of the R-C combination will be lo 
ompared to the resonant impedar 

illator tuned circuit 
vill be much la 
than the circulating current 1 
vided the generator e 18 a cons 
current source delivering ar 


current i, the detected voitage 

depend only on i, R and C. In actual 
oscillators, a fair approximation to 
a constant-current source can be 


achieved, so that with a given cir 
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You save, because there can be no waste with the 
industry’s only Performance-Guaranteed Tape 
Wound Cores. You also get the widest choice of 
standard sizes, and for a slight additional cost 
Wm Vce Aime me meee BRU ear Le 

able Aluminum Core Box* in any size. For com- 
plete details, why not write for your copy of 


Magnetics, Inc. Catalog TWC-100 today” 


MAGNETICS inc. 


MAGNETICS, INC., DEPT. E-23, BUTLER, PA. 
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- ELECTRONS AT WORK continued 


cuit the effective driving current 7 






rey + 7 CISION will depend essentially on the plate- 
supply voltage 
Figure 2 shows the locus of load 
ATTENUATION current / in a series R-C circuit as 
C is varied. In the region near 
\s LS where X,=R, a variation in C pro- 
TO RAITT a 2 5 duces a change only in the real 
° component of the current (conduct- 
ance). This is the reverse of the 
situation where a varying resist- 
ance and fixed reactance are used 
to produce frequency modulation, 
by varying the reactive component 





SIGNAL OUT 


Protected under Stoddart Patents 





FIG. 3—Hartley oscillator circuit as 
used in capacitance transducer 


of the admittance’. 
It can be shown that the rate of 
six-posiiion 


TURRET ATTENUATOR 
featuring PULL-TURN-PUSH action 


change of load current J with re- 
spect to capacitance C goes through 
a maximum when R = \ a dt. 
Measurements show that the 
maximum sensitivity is obtained 
when R is much lower than the re- 
actance of the capacitance C. 
Referring to Fig. 1, C, represents 
the stray capacitance to ground of 


FREQUENCY RANGE: dc to 3000 me, 
CHARACTERISTIC IMPEDANCE: 50 ohms. 


CONNECTORS: Type “N” Coaxial female fit- 
tings each end. 
AVAILABLE ATTENUATION: Any value from 
1 db to 60 db. 


VSWR: 1.2 max., de to 3000 mc/s, values from 
10 to 60 db. As value decreases below 10 db, 
VSWR increases to not over 1.5. 


ACCURACY: + 0.5 db. 
POWER RATING: One watt sine wave power 


the lead connecting the oscillator to 
the probe. Variations in this stray 
capacitance will change the fre- 
quency of the oscillator but will 
have comparatively little effect on 


dissipation. conductance component of the load- 
ing, hence will produce little output 
Dn ge edie Cee, Se ae signal. 
| SINGLE “IN-THE-LINE” ATTENUATOR PADS | Measurements have shown a ratio 
and 50 ohm COAXIAL TERMINATIONS ! | of 50 and 300-to-1 between the sig- 
i This new group of pads and terminations features | nal produced by an increment in 
j the popular Type C and Type N connectors, and : | : ee cae ; 
| permits any conceivable combination of the two | capacitance C after the resistor and 
1 styles. For example, the two connector types, either | those produced by similar incre- 
| male or female, can be mounted on the same atten ; cnaiein te C. an other ennecitones 
vator pad, with or without flanges, so that it may | ape aoe 
| serve as an adapter as well as an attenuator ; directly across the tuned circuit. 
| Frequency range, impedence, ettenvetion, VEwR, | | With the proper choice of oscillator 
\ occuracy and power rating are as designated | ; } 5 se Tan 1: ed 
above. Send for free bulletin entitled “Measure- | | coil, the tuned-circuit impedance can 
} ment of RF Attenuation.” ’ | be made constant over a narrow 
beoaae ee 4 


range of capacitance change and 





thus the effects of reasonable 
changes in C, canceled out 

In practice, an open wire a foot 
long generally introduces negligible 
disturbance. Shielding the lead is 





unnecessary since the impedance to 
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| CODE MODULATED 
Jaa MULTIPLE-PULSE 
piece ciate mie, A CROWAVE 
SIGNAL GENERATOR 


950-10,750 mc 


may ae com 


Variable delay—delay between each of 
ORT Seer mele ACO ltlts let ana 


Generates multi-pulse modulated carrier 

for beacons, missiles, radar... provides 5 independently 
adjustable pulse channels, 4 interchangeable r-f oscillator 
heads, precision oscilloscope, self-contained power supplies 
...all in one integrated mobile instrument. 

The Polarad Model B is an essential instrument for testing beacons, missiles, radar, navigational 


systems such as DME, Tacan, H. F. Loran, etc., where multi-pulse modulated, microwave frequency 
energy with accurately controlled pulse width, delay, and repetition rate is required for coding. 





rere 
' ' 
i ’ ’ 
t aad Bes 


Pulse-time modulation—input provided 
in each of 5 pulse channels for external 
pulse-time modulation. 













Pre ee A ee Cem  e 1 
of each group of pulses can be varied 


A fully integrated self-contained equipment with these features 


Four Interchangeable Microwave Oscillator 
Units — all stored in the instrument... each 
with UNI-DIAL control precision power 
monitor circuit to maintain 1 mw power output 
reference level... keying circuit to assure 
rapid rise time of modulated r-f output... 
non-contacting chokes 


Five Independently Adjustable Pulse Channels 

each channel features variable pulse width 
and delay; has provisions for external pulse- 
time modulation. 


Precision Oscilloscope with Built-In Wide Band 
RF Detector for viewing the modulation en- 


SPECIFICATIONS: 


Frequency Range: 
Band 1 950 to 2400 mc 
Band 2 2150 to 4600 mc 
Band 3 4450 to 8000 mc 
Band 4 7850 to 10,750 mc 


Frequency Accuracy +1% 
RF Power Output 1 milliwatt maximum (0 DBM) 
Attenuator: 

Output Range 0 to —127 DBM 

Output Accuracy * 2db 


Output Impedance 50 ohms nominal 
RF Pulse Characteristics 
a. Rise Time Better than 0.1 microsecond 
as measured between 10 and 90% of maxi 
mum amplitude of the initial rise 
b. Decay Time Less than 0.1 microsecond 
as measured between 10 and 90% of maxi- 
mum amplitude of the final decay 
c. Overshoot Less than 10% of maximum 
amplitude of the initial rise 


velope and accurately calibrating the r-f pulse 
width, delay, and group repetition rate. 
Equipped with built-in calibration markers. 


Self-Contained Power Supplies—Model B 
operates directly from an AC line through an 
internal voltage regulator. The coded multi- 
pulse generator is equipped with an elec- 
tronically regulated low voltage DC supply. 
Klystron power unit adjusts to proper voltage 
automatically for each interchangeable band. 


Contact your Polarad representative or write 
to the factory for detailed information. 


internal Pulse Modulation: 
No. of Channels 1 to 5 independently on 
or off 
Repetition Rate 
Pulse Width 
Pulse Delay 
Accuracy of Pulse Setting 
Minimum Pulse Separation 
Initial Channel Delay 
sync. pulse 
Internal Square Wave 
rate output) 

Pulse Time Modulation: 
Frequency 40-400 cps any or ali channels 
Required Ext. Mod 1 volt rms min 
Maximum deviation *0.5 microsecond 

Power Input (bui/t-in power supply) 105/125 wv. 

60 cps 1200 watts 


40 to 4000 pps 
0.2 to 2.0 microseconds 
0 to 30 microseconds 
0.1 microsecond 
0.3 microsecond 
2 microseconds from 


40-4000 pps (sepa- 
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MODEL 310A 
Price $235 


...-40 microvolts to 100 volts 
FrOM.scccesceeeeeeees- 10 cycles to 2 megacycles 


To measure.....565- 


with accuracy (>100 pv). .3% to 1 me; 5% above 
...2 megohms shunted by 15 mmfd 
below 10 mv; and by 8 mmfd above 


Input impedance...... 


Usable as null detector sensitive to 10 yv from 5 cps to 4 mc 





Improvements include lower noise level; enhanced frequency 
response; reduced susceptibility to line voltage variations; in- 


corporation of premium tubes throughout amplifier system, ete. 


Featuring Customary BALLANTINE 
SENSITIVITY — ACCURACY — STABILITY 


Write for catalog for more information about this and other 
BALLANTINE volimeters, calibrators, amplifiers and accessories. 


ANTAL PO 
— 


100 FANNY ROAD, BOONTON, NEW JERSEY 
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ELECTRONS AT WORK 


continued 


ground at 60 cps is extremely low. 
Figure 3 shows a practical circuit 
operating at 10 me. The oscillator 
is an ordinary class-C Hartley, with 
the grid providing the amplitude 
The probe may be 
nected to either side of the coil. 


detection con- 

A measured curve of signal out- 
put versus resistance FR is shown in 
Fig. 4. 


modulated approximately 


Capacitance C was 10 puf 


l-percent 


peak. Maximum signal output o 
curs at 160 ohms, where the oscil 
lator amplitude, as measured by the 





FIG. 4—-Signal output and E, as plotted 
against series resistance R. Capaci'ance 
C is 10uuf modulated about 


1 percent 


rectified d-c grid voltage, is down 

to about half its unloaded value 
Figure 5 shows another circuit 

that gives about twice the sensi 


tivity to capacitance changes as the 
circuit of Fig. 3 but the value of R 
is more critical. Operating fre 
is about 550 ke and the r-f 


voltage is low, to 


quency 


minimize radia 


tion. For C 10 puf, maximum 
sensitivity occurs when R 15,000 
ohms. The tube here serves as a 


oscillator and detector and 


class-B 
as a signal amplifier. It is advan 
tageous in some cases to insert an 
r-f choke in series with the cathode 
resistor. 

Separate diode detectors, r-f oscil 
lator-amplifier combinations and 
tuned circuits located in the probe 
and fed 


line are among the elaborations pos 


through a low-impedance 


sible for special applications 

The circuits shown appear to be 
quite applicable as condenser micre 
ulations 


phone preamplifiers. Cal 


‘ 


indicate a_ probable 


10 db in o itput 


Increase 
about from a con 
denser microphone, over the circuit 
usually used, together with removal 
insulation 
leakage and elimination of 
tions on low-frequency response 


of difficulties owing to 


limita 


This type of circuit is readil 
transistorized, Features of the ci 
October, 1955 — ELECTRONICS 
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ELECTRONS AT WORK continued 


SIGMAL 





FIG. 5—-Class-B Harris 550-kc oscillator 
circuit using single triode as oscillator 
detector and signal amplifier 


cuit described are covered in an ap- 


plication for U.S. patent 
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Time? No other terminals are installed as rapidly as Sealectro self-fastening, 
self-sealing “Press Fit’ stand-offs, feed-thrus, connectors. And understandably so, 
because “Press-Fit’ technic reflects years of specialized engineering 

in closest collaboration with designers and assemblers who want the best. 


Money? The original one-piece, ready-for-assembly of Mobile Radio 
Teflon terminals minimize labor and materials. 


Improving Audio Quality 





No soldering, nuts, washers, gaskets. Just By RICHARD BUESING 
press-fit — that’s it rosea: sree ve 

and No Headaches? None. ‘Press-Fit’ terminals 

are shatter-proof, heat-resistant, vidration-proof. OF THE SEVERAL TYPES of micro 
Immune to humidity, wide temperature range, phones available, the single-button 
fungus, etc. carbon and the controlled-reluct- 
FREE MANUAL! Tells ali you want to know ance microphones are the most 
about ''Press-Fit’ terminals, Also lists the most extensive popular in two way mobile radio 
selection of types and sizes. Copy on request. systems. 


PRESS THEM — I The carbon microphone has been 
FORGET THEM chiefly used because of its high out- 


put level at low impedance, its free 


+. 
Ra dom from inductive interference, 
= TEFLON and its ruggedness. 
TERMINALS Its chief disadvantage is the 


high distortion produced. Har 


*Trade-morks 





monic distortion in the order of 






U 10 percent and intermodulation dis 


tortion of approximately 30 per 

‘a/ FE A cent are typical measured values 
, A further disadvantage is the re- 
CORPORATION quirement for excitation current 

186 UNION AVENUE + NEW ROCHELLE, N. Y Since the element is composed of 


relatively loosely-packed carbon 
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oe kth Retated by non-technical personnel, 
ib] microwave transmission measurements 
J available reflectometers and detectors 
H tormost development ond all production test 
opplie 4 r tred method for recorded evaluation of 


microwe 
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The instfément ¢ Polibrated meter display and a linear recorder 


. 
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ovtput related '9 Be voltage reflection coefficient, and feotures 


exceptional simp nye i Operator 


a: a 

voltage reflection coefficient having full scale values 
of 5%, 10,% Sand 100%, and two VSWR scales, from 1.01 to 1.1 and 1.) 
to 3.0, are pra 


Four ranges of 


to give excellent resolution and o sensible dynamic range 

A calibrotiog Mrcuit provides an instantaneous check on the instrument. Self 
‘ 

contained Matching transformers and ao regulated bios source permit use of 


both borretters and crystol detectors. 


The 621B VSWR Computer is insensitive to input power changes over a 20 to | 
range, assuring constant accuracy in both single and swept frequency unattended 
operation. The instrument is also insensitive to changes in the phase of both 
modulation and the microwave carrier, eliminating a large potential source of 
error. Write for complete details on this important new instrumentation system 
ond send us your requirements for specialized microwove impedance 
metering instruments 
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ELECTRONS AT WORK continued) 


granules, there is an inherent hiss 
produced and can be noticed in the 
intervals between words. There is 
a variation between microphones 
of a given type, a factor which 
must be carefully considered in the 
design of the associated circuits. 
Finally, the carbon granules are 
subject to packing and wear and 
may eventually lose output and re- 
quire replacement. 

The methods of application of 
carbon microphones vary consider- 
ably. Their internal impedance is 


100,000 -OWM LOAD 


MICROPHONE 
~ OHM LOAD 


CONT ROLLED-RELUCTANCE MICROPHONE 


t LOAD 


"100 ~ (p00 
FREQUENCY IW CPS 


th dh hs 





FIG. 1—Frequency response curves for 
carbon and controlled-reluctance micro 
phones 


approximately 100 ohms.  Fre- 
queney response is as shown in 
Fig. 1. The 200-ohm load curve 
cannot be used as a pre-emphasis 
curve since the curve is not a true 
6 db per octave pre-emphasis curve. 
It is not reproducible and provision 
must be made for wire-line input. 
Loading the microphone more heav- 
ily produces a curve similar to the 
curve taken with a 50-ohm load. 
Not only is the output flattened; 
it is reduced. The reduction is not 
intolerable since the output is ap- 
proximately the same level that 
must be accommodated from wire 
lines. Excitation current may be 
taken from a battery, a bleeder 
across B+, or from a cathode or 
bias supply capable of furnishing 
the required power. 

The controlled-reluctance  car- 
tridge was developed for Navy use 
when a microphone more rugged 
than those available was needed. 
A design was evolved in which the 
coil is stationary while the arma- 
ture moves. The structure is 
rugged, capable of surviving shock, 
blast, humidity, vibration and 
temperature tests. 

Harmonic distortion is in the 
order of 0.5 percent while the in- 
termodulation distortion is only 1 
to 2 percent. No excitation current 
is required and the stationary coil 
may be wound for various imped- 
ances. The most serious disad- 
vantage lies in susceptibility to 
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250 


I hiree types of G A & F Carbonyl Iron Powders 


re particularly satisfactory in cores designed 


200 for use at the higher frequencies. lo assure low 
losses and good magnetic and temperature 
stability at 20 me. to 300 me., we invite you to 
test ‘Types SF, J and W. These powders are 
150 Si | er s microscopic, almost perfect spheres—ranging 
, from 3 to 9 microns in diameter—with the 
same rigorous uniformity that characterizes 


ilG A & F Carbonyl! lron Powders 


Today, Carbonyl [ron Powders—a total of ten 
types—are widely used in the production of 





cores for transformers and inductor coils—to 


increase ( values, to vary inductances, to 


. cou m = 
corn ¢ LL, (1 turn) - reduce coil size, to confine stray fields or to 
oil (s "@ ‘ increase the coupling factors 






coi ! 
(7 turns) oD 
hte 
¢ yp tt _1— _ a ee We urge you to ask your core maker, your coil 
ar — Pecans 70 80 90 100 110 120 =" winder, your industrial designer, how G A & I 


20 FREQUENCY m< Carbonyl Iron Powders can increase the 


eth rency and performance ol the equipment 


PHYSICAL CONSTA NTS 


ari —_ or product you make, while reducing both the 
| W 


cost and the weight. 





Percent retained by 325 mesh screen trace trace trace We offer you two books—one covering SF, J 
Weight-average particle diameter | i | ind W Powders only —the seeond « overing the 
} i 
(Roller Analyzer) d— wd) ‘/y *d\? (microns) | 3 9 | 3 other seven types In both books, character 
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Surface-average particle diameter (Fischer Sub-Sieve-Sizer | | PP ' “6 — 
| pe rformance charts and tables For cither or 
3 sd? > « ‘ y 1 
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Density of particles, g/cm? ; | 7.35 735 | 7.81 
| 
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ELECTRONS AT WORK continued) 


induction interference but proper 
shielding, reduces this problem to 
a minimum, 

A typical frequency response 
curve for a _ controlled-reluctance 
microphone is shown in Fig. 1. The 
output level compares with that of 
the heavily-loaded carbon micro- 
phone. No circuit changes beyond 
the first grid were needed to con 


CONTROLLED 
RELUCTANCE 


1004 


, 


530 


wk 
+ 


00! 





ue SERVO MOTORS 


ARE HIGH-TEMPERATURE 
AND CORROSION-RESISTANT 


Ii-P Servo Motors are designed and built to meet 





specifications for high-temperature operation... 

corrosion can’t touch ’em = either, for they're 

completely resistant to humidity and salt spray. FIG. 2—Modulator input circuit used 
. ; with controlled-reluctance microphone 

If youre concerned about maintaming opt 

mum performance under unusual conditions, find 


out about K-P servo Motors. vert from carbon to controlled-re 
luctance microphones, yet maxi 
Write, wire or call us for information on ; , 5 
mum flexibility is maintained. The 


standard and special types... prices... and 

i ire i vio » Q 
deliveries. ECLIPSE-PIONEER DIVISION, BENDIX input circuit shown in Fig. 2 i 
AVIATION CORPORATION, TETERBORO, N. J. designed for proper modulation of 


the transmitter when the micro- 
phone is held within two inches of 
the lips and a normal conversa 
tional voice level is:used. Bypass 





ing R, adds another 2 db to the 


y Je 
Lilipse- 
gain figure. Limiting action is 


\ A 

N ° 

; 4 —) Poneer ep AE DE ge: sharp and symmetrical, but the 

Sf ” WwW 7 WA circuit has a high articulation in- 
DIVISION 


West Coast Office: 117 E. Providencia, Burbank, Calif . Export 
Sales: Bendix International Division, 205 E. 42nd S1., New York 17,N.Y 


dex when tested in conjunction 





with a broadcast-quality micro 
phone, amplifier and speaker sy 
tem. 

Since the FCC requires that the 
deviation of the transmitter be con 
trolled quite rigidly, V, is used as 
the modulation limiter 

It consists of two stages that 
operate as overdriven amplifiers. 
The first half-section is both plate 
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FASTEN IT 
and FORGET 


INDUSTRIAL FAS 


Vibration, twisting, impact —when you fasten 
it with EVERLOCK lock washers you can forget all 
That’s because 
EVERLOCK lock washers are different —have 
alternating chisel edges that bite into the face of 
both work and screw under powerful spring 
tension 


these enemies of your product 


They just won't let go. 


EVERLOCK lock washers are available in standard 
types or to your own specifications. Ask us about 
them now—so that next time you order lock fasten- 

ers you'll be in a position to specify FVERLOCK. 
More and more quality manufacturers do 
THOMPSON-BREMER & CO 

Dept. E, 520 N. Dearborn Street, Chicago 10, Ill 
Subsidiary of AMERICAN MACHINI 


& POUNDRY 


York 


COMPANY, New 


GET PROMPT SERVICE FROM 


YOUR LOCAL Csverlock REPRESENTATIVE 


Kenneth D. Delaney W.L. Barth, Jr Richard C. Dudek 
Dayton 3, Ohio Chicago 34, Ill Beverly Hills, Calif 
Oscar P. Martin Cc. W. McNeil P. L. Robertson 


Lakewood 7, Ohio Houston, Texas Milton, Ont. Can 


Sam T. Gleoves 
Louisville 5, Ky 
J. J. Melntosh 
Atlanta 6, Ga 


Leonard F. Berg 
St. Paul 14, Minn 


J. Ramsey Reese, Inc 
New York 7, N.Y 

J. M. Murphy 
Manchester 
Russell T. Brosius 
Philadelphia 3, Pa 
Sam T Keller 
Detroit 1. Mich 


Thom Lundeen 


Conn Moline, Illinois 


Forrest Moschner Donald G. Teeling 


St. Louis, Missouri Indianapolis 44, Ind 


A.J Murphy 


DeWitt, N.Y Portland 1, Oregon 


Product 


Sane 


IMDUSTRIA bY 
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Lock Washers 


Spin down Terminals 


Lock Nuts 


c 
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FREE CATALOG! 


Comprehensive, complete. Your “bible” for the best in 
lock fasteners. Mail the coupon for your free copy 


THOMPSON-BREMER & CO. 
Dept. E, 520 N. Dearborn St., Chicago 10, Ili. 


Send me your catalog of EVERLOCK Industrial Fasteners 


------------4 
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city ZONE STATE 
iccsenbinsstseisseseaanenemishessaseaenio’ 





formation? Use post card on last page 
















SIDELIGHTS ON THE SCIENTISTS 


number 1 of a series 


- ’ 


Scientists 
and 

Their 
Children 


SOME OF THE YOUNG FELLOWS on our 
staff have been analyzing our files of 
personal data regarding scientists 
and engineers here at Hughes. What 
group characteristics would be 
found? 

With additional facts cheerfully 
contributed by their colleagues they 
have come up with a score of rela 
tionships some amusing, some quite 
surprising. We shall chart the most in 
teresting results for you in this series, 

Results may be to some extent 
atypical due to California locale, Yet 
we would surmise that they are fairly 
representative, Some may well lead to 
soul-searching: “How am J doing in 
my chosen field? In my projected 
career, am I near the point of opti- 
mum advancement, or am I just some- 
where along the way?” If the time 
should come when a move is indi 
cated in your case, we hope you will 


S = ABC +ABC +ABC + ABC 


a obtained from 
a 20% random sample 
of the 2,200 protessiona 
engineers and scientists 

of Hughes Research and 
Development Laboratori 


NUMBER OF CHILDREN 





BS MS 


TYPE OF DEGREE 


Security considerations have largely 
obscured Hughes’ pre-eminence as a 
developer and manufacturer of air 
borne electronic systems. Hughes is 
now largest in the field, The Hughes 
research program is of wide variety 
and scope. It affords exceptional free- 
dom as well as exceptional facilities. 
Indeed, it would be hard to find a 
more exciting and rewarding human 
climate for a career in science. 

Our program includes military proj- 
ects in ground and airborne electron- 
ics, guided missiles, automatic con- 
trol, synthetic intelligence and pre- 
cision mechanical engineering. Proj- 
ects of broader commercial and scien- 
tific interest include research in semi- \ 
conductors, electron tubes, digital and 
analog computation, data handling, ' 
navigation, production automation. ' 


Ricut Now we have positions for 
people familiar with transistor and 


! 
ive seriot sideration to joining ° . ' 
i om -M ee dera tH My & digital computer techniques. Digital ’ 
w exceplo roup “* 
Seapoae erp a ay computers similar to the.successful ' 
. . . 7 ‘ 
Hughes airborne fire control { 
In OUR LABORATORIES here at Hughes, computers are being applied by the ' 
more than half of the engineers and Ground Systems Department : 
scientists have had one or more years — to the information processing and 
of graduate work, one in four has his computing functions of the large 
Master's, one in 15 his Doctor's. The ground radar weapons control 
professional level is being stepped up —s systems. Engineers and physicists 
continually to insure our future with experience in these fields, 
success in commercial as well as mili or with exceptional ability, are invited 
tary work, to send us their qualifications. 
| 
, * . . ! 
Scientific Staff Relations Hugl 1eS ' 
i 
I 
! 
' RESEARCH AND DEVELOPMENT 
' 
\ LABORATORIES . 
' i 
! Culver City, Los Angeles County, Calif i 
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ELECTRONS AT WORK 


and grid limited at signals above a 
specified level. Since the half-cycle 
limited by cutoff is more square 
than the half limited by plate sat- 
uration, the action is repeated in 
the second half of V.. By virtue of 
the 180 deg reversal occurring in 
the first half of V., the output wave 
at C, is made symmetrical and 
square after being limited in the 
half of V,. Resistor R, is 
inserted in series with the grid of 


second 


PRE- EMPHASIS 
wr BET WORK | Sas 


woo 
FREQUENCY In CPS 
(a) 


RELATIVE OUTPUTIO OB 


_weceivVER 
DE EMPusiS 


+ 
PHASE MODUL ATOR 





RELATIVE OUTPUT IN OB 


{poo 
FREQUENCY Im CPS 
(8) 





FIG. 3—-Pre-emphasis and de-emphasis 
network characteristics for transmitter 
(A) and receiver (B) 


the first half of V, to cause the tube 
to rebias itself to the correct ope 
ating point when it begins to draw 
grid current during limiting. 

The transition from an 
that increases linearly with input 
to an output constant with input 
level takes place with a 2-db differ 
ence in input With this 
sharp discontinuity, intermodula 
tion distortion is reduced by a con 
siderable amount, Since the output 
at C, is a square-wave at levels 
above the limiting threshold, it is 
necessary to attenuate the high- 
order harmonics found in the 
square wave before they are ap- 
plied to the modulator. The net- 
work made up of R, and C, is the 
de-emphasis network that is used 
for the attenuating purpose. The 
lower the frequency at which this 
network can be made to cutoff, the 
more the high-order harmonics will 
be attenuated. 

Figure 3A shows the frequency 
response of the networks. 
the voice-frequency 
proximately 300 to 3,000 cycles, 
this is the band over which the 
transmission characteristic must be 
maintained flat. The de-emphasis 
curve may then be tailored to cut- 
off at approximately 300 


outpul 


level, 


Since 


band is ap- 


cps t< 


October, 1955 — ELECTRONICS 





RJ 
/ 

= 

—— 

° ‘ 
eo \ 

tj 

2 


With one of the most comprehe nsive families of dh 
odes in the industry, Hughes ofters a wid Varict 
’ of germanium and silicon pes This gives 

( One to rreat freedom of clection makes it pos ibl for you 
to take advantage of characteristics peculiar to man 
| uU G +4 Ee ny devices. It means, also, that it is possible impartiall; 
to recommend and to supply specific Hughes diod 

types best suited to your exact requirements 
aon . Since selection is not confined to diodes derived 
Jo your from single kind of production, you can choos 


from varying combinations of electrical character 


tr) j @ D E istics. Some of these are: High Conductane« 


High Back Resistance Cun k Recovery High 
le m perature Whatever your circuit ipplic ition, you 
Requirements can come to Hughes for your diode requirements In 


every product category, you have the assurance of 
‘ receiving the same unvarying quality ind reliabilit 
with which Hughes is identified 


HUGHES SEMICONDUCTOR DIVISION 
Our field Sales Engineers will 
welcome the opportunity to discu New Yorke Chicago 


Aircraft Company, Culver City, California Les Angeles 


your particular cn nduct r 
requirement bor the addr f the 
ffice nearest you, or for descriptive product literature, write: SEMICONDUCTOR DIVISION 
HUGHES AIRCRAFT COMPANY 
INTERNATIONAL AIRPORT STATION 


l ingeles 45, California 
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Photo courtesy the Martin Company 


Relays for the Matador 


P by “DIAMOND H” 





Matadors, surface-to-surface tactical missiles 
now deployed with USAF operational squad- 
rons in Germany, are products of the Martin 
Company, Baltimore. 

The relays, developed Lo help control its near speed-of-sound 
flight, are products of The Hart Manufacturing Company. 

They're 4 PDT hermetically-sealed relays with a previously 
unobtainable combination of dependable characteristics engineered 
into remarkably small space and weight. 

A new bulletin gives complete data on the wide range of perform- 
ance characteristics which can be obtained with “Diamond H” 
Series R relays for critical jobs in the Matador and other missiles, 
jet aircraft controls, computers, high-speed cameras and other vital 
applications. Write for a copy today. 


The Hart Manufacturing Company 
202 Bartholomew Ave., Hartford 1, Conn. 
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ELECTRONS AT WORK continued 


provide maximum attenuation at 
high frequencies The frequency 
band now slopes at a rate of 6-db 
per octave. 

To attain a flat characteristic, 
a network to pre-emphasize the in 
put to the limiter must be incorpo 
rated and is composed of capacitor 
C, and resistor R, which have a 
cut-off frequency of 3,000 cps, Add- 
ing the two curves results in a flat 
characteristic over the transmis- 

ion band as shown in Fig. 3A. 

Applying this curve to the phase 
modulator, which is inherently a 
pre-emphasis device, requires re- 
ceiver de-emphasis, as shown in 
Fig. 3B, in order that a flat re- 
sponse may be reproduced at the 
receiver output. The audio ampli 
fier, made up of both halves of V 
in Fig. 2 makes up for the inser- 
tion loss of the pre-emphasis and 
de-emphasis circuits and raises the 
Input level] 

From the curves of Fig. 1, the 
carbon-button microphone would 
eem to emphasize highs. During 
listening tests, however, the carbon 
microphone sounded more bassy 
than the controlled-reluctance type 
Che reason for this is that the high 
order of intermodulation distortion 
in the carbon element produces 


Fire Call Box 





Replacement of the familiar red fire 
alarm signal box may be forecast by 
use of a new telephone system de 
signed by Bell Labs. The present sys 
tem is a telegraph; the new one a tele 
phone system with which fire or police 
personnel can talk directly with the 
person placing the alarm. An auto 
matic electronic voice recorder is re 
cording the young lady's report. All 
reporting lines are under continuous 
test to insure service 
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ON SERVICE 


Like all Los Gatos Tubes 


Designed from the pins up 
to take a beating in modern 
power, communications, 
and radar surge-limiting 
and rectifier applications, 
Los Gatos 8020's routinely 
give the long life users 
have come to expect from 
all Los Gatos Tubes. 


Send for your data sheet— 


RAVE LL a LUA 


Re} mcy Viel me CALIFORNIA 


Export Representatives: in Canada: 
MINTHORNE INTERNATIONAL CO., INC. RADIO VALVE COMPANY, LIMITED 
15 Moore St., N.Y. 4, N.Y., Cable: Minthorne Hf 189 Dufferin Street, Toronto 1, Ontario, Canada 


/ 





ELECTRONS AT WORK continued 


both the sum and difference of tw: 
| frequencies appearing at the input 
For example, if two frequencies, 
300 and 500 cps, are passed through 


a nonlinear device, these two fre- 


y o i i +e | quencies plus their sum, 800 cps, 
and their difference, 200 cps, will 

be produced at the output. The 

ULTRASONIC DELAY LINES Itai 
selves out of the upper pass band 
limit while the difference frequen 
cies tend to bunch up at the lower 


end. 


Fingertip Touch 
Actuates Circuit 


PORTABLE LAMP control with the 
possibility of wide application in 
the medical field has been named 
Touchtron by General Electric, It 
is now being tested in situations 
that permit paralyzed or similarly 
handicapped people to operate de- 
vices merely by touching especially 
designed plates with either side of 
the face or hand, 

Permanently connected to the 
power line, the device employs a 
half-wave rectifier to provide a 
eee ON direct voltage, Although dependent 
upon the magnitude of the a-c in- 
put, the d-c never reaches a poten- 
tial sufficient to break down the 
control tube. 

In series with the control tube is 
FOR 12-PAGE a latching relay that closes when- 
ever the electrolytic capacitor is 
dag ai4a, (eo discharged by firing of the tube 
Leads from the touch plates are 
connected to the firing electrode and 
also the anode side of the a-c line 

The impedance or conduction of 
the hand in bridging the plates 


—f 


BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 
ERIE, PENNSYLVANIA 





Entire electronic and electrical circuit 
can be packaged as shown to fit in 
base of lamp. Other conformations are 
possible for specific uses 
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YY MULTI-PURPOSE 
Sweep Signal Generator 








CW Output 
4.5 to 120 MC 
0.1 to 300,000 pv 











) — 


AM Modulated CW 
30% at 1000 cps. 


























@ A wide range of continuously 
variable linear-frequency sweep 
widths. 


@ Crystal controlled frequency 
identification. 


® Adjustable frequency-interpola- 
tion pip marks. 












) ( 


Broad Band Sweep 
© 1% to 30% of 
Center Frequency 


@ Internal mixer for forming com- 
posite display signal. 








@ Accurate continuously-tuned CW 
with choice of internal AM. 


@ Internal crystal calibrator for CW. 


@ Wide range of calibrated output 
voltage. 


( 7 
Crystal Controlled 
Identification of 
Frequency—0O.1, 0.5, 
2.5 MC Spacing 


The Sweep Signal Generator Type 240-A is a continuously -tuned, 
accurate CW Signal Generator with internal AM. The output voltage 
is continuously monitored, indicated and calibrated over a wide range 
The CW Sign: il can be calibrated against an internal crystal. Electronic 
sweep circuits are included which produce an output signal having an 
AG C-controlled constant-amplitude and a wide range of continuously - 

variable linear-frequency sweep widths. Two systems are included 
for frequency identification while swee ping. One of these is crystal 
controlled and the other is an inte rpolation system. An internal mixer 
adds the frequency identification information to the test receiver out- 
put signal prior to its connection to the display oscilloscope. 





Interpolation Pips 
Mark Frequencies 
From Crystal 


SPECIFICATIONS: Identification 
RF FREQUENCY RANGE: 4.5 to 120 MC continuously variable in FLATNESS OF SWEPT RF OUTPUT: Within 7% 
five ranges. ' under all conditions. 
RF FREQUENCY ACCURACY: = 1% FREQUENCY IDENTIFICATION MARKS: Crystal frequency identification 


spaced 0.1, 0.5, 2.5 MC. Tuning dial identifies center mark. Two 


RF OUTPUT VOLTAGE: 1 to 300,000 microvolts. 0.1 to 30,000 adjustable-position interpolation pip marks 


microvolts with external attenuator 


. PRICE: $1375.00 FOB BOONTON, N. J 
AMPLITUDE MODULATION: Factory adjusted to 30%, from internal 


1000 cps oscillator. 







RANGE OF SWEEP WIDTHS: Continuously variable from * 1% of 
center frequency to * 15 MC or * 30% of center frequency 
whichever is smaller. 


2 BOONTON RADIO 


BOONTON NJ USA \ OPuclin 


LINEARITY OF SWEPT RF FREQUENCY Within 10% over middle 
80% of sweep excursion, within 20% over remeinder. 





ELECTRONICS October, 1955 Want more information? Use post card on last page 201 





SEE Cie a ——_ — mene 2_mease & ae 6a eee =— eomemtinanitiw we rte fr) Cermak 








SERIES 
100 


1” Sealed Sub-Miniature — Meets 
smaliest weight and space require 
ments. 9 meters can be mounted in 
only 3%” square! Accuracy + 3% 
of full scale 


SERIES 
647 
2 Actual 


Size 


22" Multiple-Scale—Unique space 
saver. Provides up to 5 scales in 
all sensitivities. Sealed housing 


Precision instruments by 
DeJUR provide a combina- 
tion of compact design, accu- 
racy and high quality. All 
DC models use external pivot 
D'Arsonval movements, and 
are housed in metal cases. 


Our engineering department 
will be glad to help you with 
special scales, ranges or spe- 
cifications. For the complete 
technical data sheets write 
to Electronic Sales Division, 
DeJUR-Amsco Corporation, 
45-01 Northern Blvd., Long 
Island City 1, N. Y. 


SERIES 
HD-654 
Va Actual 
Size 
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32" Elapsed Time tndicator—Easy 
to read 5 digit counters can be 
provided to register tenths of 
minutes or hours 
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% Actual 
Size 


1/2” Ruggedized Miniature — Spe- 
cial ruggedized features to with- 
stand heavy duty operation. Sealed 
windows and terminals. 


Y Actual 


Size 


1%” Sealed Miniature—Easy one 
hole mounting. Sealed windows and 
terminals. Square model available 
on order 


MODEL 
R-230 


V2 Actual 


Size 


22" Ruggedized or Sealed—With- 
stands shock, vibration and tem- 
perature extremes. Sealed windows 
and terminals. Also available in 
342” size. 
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ELECTRONS AT WORK continued 


ADJACENT 
meta 
area 


COM TROL 
TUBE 


tS-¥ LATCHING 
A-¢ IMPuT 10 aeLaY 


CONTROLLED 
1S-¥ A-€ 
OUTPUT 





Basic circuit of the touch control de- 
signed for lamps 


raises the potential of the firing 
electrode towards that of the anode 


and causes the tube to fire. 


Sensitive Limit Detector 
By JOHN H. PORTER 


Rochester, New York 


TO PROVIDE an indication when a 
voltage exceeds a preset limit, some 
type of a differential device that 
generates sufficient power to oper- 
ate an indicating or correcting 
mechanism is generally used, In 
regulated power supplies, for exam 
ple, the output voltage is compared 
with a reference voltage in a tube 
Subsequent plate-current variations 
are amplified and act to restore the 
level of the output voltage to some 
preset value. 

Differential amplifiers have been 
devised that generate an output cut 
rent proportional to the difference 
in potentials applied to the two in- 
puts and such amplifiers can be 
made substantially independent of 
the common level of the input sig 
nals. However, differential amplifi 
ers in a simple form lack sensiti- 
vity and in general are dependent 
on the operating current of the re- 
lay. 

Circuits that employ an a-c 
driven chopper as a switch to apply 
alternately the unknown and refer 
ence signals to the input of an am- 
plifier and a phase detector to 
recover the polarity sense and am 
plitude scale and operate appropri- 
ate relays, are satisfactory when 
the input to the chopper is on the 
order of a few volts. These circuits 
can be made to have very high 
sensitivity. However, when an at- 
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MINIATURE 






SERIES 20 


% 


Actual Size 


Contacts: 7, 8, 9, 11, 14, 18, 20, 21, 
26, 34, 50, 75, 104. For #20 AWG wire 
Current rating: 5 amps. Voltage 
2100V. RMS. 


HIGH VOLTAGE AN 


For AN-36 shell. 15 contacts. 
3 high voltage contacts in cen- 
ter are removable. Current rat- 
ings: 10 and 20 Amps 


1/4 Actual Size 


MINIATURE AN 


One-piece molded inserts. Cur- 
fent rating: 7.5 Amps. Vol- 
tage: 3000V. RMS 


ewweeee— «— Wea 


POWER 
SERIES 
14 & 16 
- 
1/5 Actual 
Size 





Contacts: 12, 18, 24, 34. Spring loaded 
contacts for easy release. Coaxial con- 
tacts and bayonet locks also available. 
Current rating: 10 and 25 Amps. Voltage: 
4700V. RMS. 


—-_——-— = = = = = ee eee 


HERMETIC SEAL 


For high altitude applications. Plug con- 
tacts individually compression sealed in 
glass. Guide pin and guide socket, or 
polarizing screwlock available. Fits 
series 20 receptacles. 


precision 





p 


SERIES HC-20 


Vy Actual Size 





Want more into 
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SERIES HC 


¥, Actual Size 


SUB -MINIATURE 


SERIES 
SM-20 


7 


Actual Size 







Contacts: 7, 11, 14, 20, 26, 34. For 
#20 AWG wire. Current rating: § 
amps. Voltage: 1900V. RMS. 


“TYPE 


SERIES 800 


Vy Actual Site 


SPECIAL 
DESIGNS 





Our engineering department will be 
glad to design types to your exact 
specifications. Send us your require- 
ments for analysis 


~_-_———-— ower ee ele US 
Ro 
22, 
2 


+> 





Hexagonal hermetic plug has solid 
glass insert. For pressurized elec- 
tronic equipment. 4, 5, 7, 9 and 10 
contacts. 


rmation? Use post card on last page 








PRINTED CIRCUIT 


SERIES PC 


Vy Actual Size 


Soldertess wire wrap (double rows of 22 
contacts) or standard type printed circuit 
receptacle (6, 10, 15, 18, 22 contacts). 
Current rating: 10 Amps. Voltage: 
2500V. RMS 


EASY RELEASE 


: SERIES E-2 
“% SS 
Size 


Solder cup contacts, taper pin cups 
for solderiess wiring or turret termi- 
nals. Current rating: 10 Amps. Vol- 
tage: 4500V. RMS. 
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BULGED SEAMLESS TUBES 


Dimensions Available 
BULGED SEAMLESS TUBES 


PLLZIIIITII IIT IIT STRAIGHT CUT 


FLARED FLANGED 
\SLLIATEM EEE EEEEE, 
STRAIGHT CUT 


i aeaaaeaeeedae 
ULEEISEELELEEEEL 


Other Dimensions Available 


ATT Tel ae) 


- i 
ai 
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A 

SSS 5 FLATTENED 
] 


ALS 5 
Se Gone 
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" P *® Other Dimensions Available 


FLATTENED SLOTTED NOTCHED OR PIERCED 


NOTCHED O8 PIERCED 


OVER 300 MILLION KLEINER ports 


have been shipped to manufacturers 


Send Your Prints 
For Quotation. 


requiring quality and precision 


TTT tttmiLe 
I) 7 eee 
SPECIALTIES INC. 


P. O. BOX 185, DUNELLEN, NEW JERSEY 
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ELECTRONS AT WORK continued 


tenuator is used to reduce an un- 
known voltage to a comparable 
level, the small variations in the 
unknown will be likewise attenu- 
ated 

A circuit 1 hown that acts as 
he detector in a system wherein 
two voltages are mixed in a com- 
mon input circuit, one voltage being 
the unknown and the other a refer- 
ence voltage set to the level to be 
tudied. 

Ultimate, instantaneous sensitiv- 
ity is in the order of 1 millivolt. 
Stability of the level which the 
device changes states abruptly from 
conducting to nonconducting can be 
held to 3 millivolts over an ex- 
tended period by using components 
designed for long-term stability and 
a power supply of good regulation 

he reference voltage, e., is intro- 
duced in the summing network 
vhose output to the grid of the tube 
IS approximately (e,+ e.) with 
the constants given. If the refer 
ence voltage ji o introduced, the 
tability and sensitivity of the limit 
ector itself remain at less than 
3 millivolts regardless of input 
level, Overall stability of the device 

limited by the stability of the ref- 
erence voltage supply. For small in 
puts, of the order of 1 or 2 volts, the 


1 


reference voltaye may simply be 


Aseptic Machine Shop 





Precise laboratory conditions, including 
control of humidity and temperature, 
will help increase reliability and life 
of deep sea amplifiers used on fMrst 
telephone cable between North Amer 
ica and the British Isles. Technician is 
using precision drill to bore holes in 
components that are attached to re 
peater with Lucite pins. British and 
Canadian agencies have joined with 
American Telephone and Telegraph Co. 
to provide fade-free telephone service 
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Internationa 
qualities tor US. 
Army Signal Corps 


Tt 4 INTERNATIONAL RECTIFIER CORPORATION, World's 





largest supplier of industrial metallic rectifiers 
has been qualified to manufacture under the 
United States Army Signal Corps Honor Inspec 
tion Program...the Reduced Inspection Quality 


Assurance Plan.. RIOAP 


International Rectifier qualifies for this honor 
plan through years of consistently supplying 
products of high quality, equal to or better than 
the Accepted Quality Level established by the 


Government. 


These high standards are rigidly maintained on 
all International Rectifier products, giving you 
unqualified assurance that every item delivered 
will equal or exceed the requirements necessary 


to meet the appro il of RIOAP 





International Rectifier 


Cc °o R P °o R A T i oO N 


EXECUTIVE OFFICES 3523 4% GRAND AVE EL SEGUNDO, CALIFORNIA © PHONE OREGON 8-6281 
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CHICAGO audio 
transformers fea- 
ture the famous 
“*sealed-in-steel’’ 
construction. They : 
have seamless drawn steel or cast ~ 


cases for greater strength, mois- 2 
ture resistance and maximum “% 


shielding. These units are truly 
the world’s toughest transformers. 
These rugged transformers are 
designed to provide minimum 
leakage and hum pick-up, along 
with optimum coupling. Har- 
monic and intermediation dis- 
tortion are extremely low over the 
specified frequency ranges. 


Most cHIcaGo audio transform- 
ers are available in a choice of 
mounting styles, including her 
metically sealed cases. You're al 
most sure to find the unit you 
require in the CHICAGO line of 
stock transformers 


< 




































for 


Communications 
High Fidelity 
Public Address 
Broadcast 
Military 
Industrial 

and other 


applications 


FREE 


Chicago Catalog CT-554 
listing complete elec- 
trical and physical spec- 
ifications on over 500 
CHICAGO transformers 
Available from your 
CHICAGO distributor or 
from Chicago Standard 
Transformer Corpo- 
ration. 


EXPORT SALES: 
Roburn Agencies, Inc, 
431 Greenwich St, 
New York 13,N.Y 
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ELECTRONS AT WORK ontinued 
lx 

introduced as a bucking supply In 

the cathode circuit, as shown in 


dashed lines 

The detector has two stable states 
and depends on positive feedback in 
the cathode circuit for regenera 
tion. Tube V,, saturates readily 
with the large plate load and never 
draws over 25 microamperes. Tube 


V,, is either cutoff or conducting 


BUCKING 
PPL Y 





Reference voltage is introduced either 
at @: or as bucking supply to cathode 
of limit detector 


depending on the grid input to 
V,, and its plate-current differential 
is adjusted by R, to fit the chara 
teristics of the relay used. With a: 
8,000-ohm relay and R 35,000 
ohms, the current is either 0.8 o1 
2.5 milliamperes. 

The input firing level is depend 
ent linearly on both plate and 
filament potentials. A 0.1 percent 
variation in B+ will cause approxi 
mately 0.4-millivolt change in input 
firing level. This indicates that 
voltage reference tubes such as the 
5651 are adequate to stabilize th 
plate supply. A 1 percent variation 
of filament 
7-millivolt variation in firing level, 
hence use of a constant voltaye fila 


voltage can cause a 


ment transformer is recommended 
This effect is apparently caused by 
the contact potential variation since 
the grids are driven positive during 
conduction. 

Adjustment of the feedback ad- 
justment R, is rather critical, and 
should not be used as a gain o1 
sensitivity control. The gain of the 
circuit is 8,000 or more during 
the transition from conducting to 
nonconducting states and constant 
at approximately 10 during eithe 
of the stable states. It is apparent 
that excessive feedback results in 
hysteresis and is evident in the 
form of backlash. 

Insufficient feedback again allows 
the decision to be based on the relay 
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New shapes are blossoming on the horizon these days. 


as more and more communications antennas show the trend 


from land lines to radio. Much of the equipment effecting 


this transition is engineered and manufactured by REL 


RADIO ENGINEERING 
R EL leadership stems from the highest standards of design LABORATORIES - INC. 


. ee 
workmanship, and reliability. This is true whether Tee LT ea a? 
it is a continental multiplex system, an ‘“‘MTL" mobile 


STillwell 6-2100 «Teletype: NY 4-2816 
transmitter link for broadcast station use, or r a 


any other specialized radio application 


Canadian representative 
Ahearn & Soper Co., P. Q. Box 715, Ottawa 
Sixth in a series describing REL versatility 
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ELECTRONS AT WORK continued 


characteristics. An optimum ad- 
justment can be attained where a 
nearly vertical input-output curve 
exists, and such that a 1 or 2-milli- 
volt increment on the input grid 
causes a plate-current variation ade- 
quate to embrace the difference be- 
tween pull-in and drop-out currents 
of the relay used. 


Bias Supply Design 


for Bolometers 


By EpwarbD H. BRAUN 


Vicrowave Antennas and Components 
Branch 
Electronics Division 
Naval Research Laboratory 
Washington, D. C 





ELECTRONIC BOLOMETER biasing cir- 

cuits are usually fairly elaborate, 

cr 2 T id‘? requiring separate power sup- 

How ig is a oro plies and methods of limiting the 
voltage across the bolometer. In 
some cases the open circuit volt- 
age across the bolometer holder is 
so large that if the bolometer is 
disconnected and then reconnected 


As large or as small 


as your needs require ... 


if vour source is B&W. the bolometer will burn out. In ad- 
; dition there is some danger of 
Barker & Williamson can shock to the operator if he re- 
moves the bolometer with the bias 

provide precision toroidal an. 


The following circuit with the in- 


i d on a production E 
coils wound on a } dicated parameters obviates these 





line basis from doughnut disadvantages. It is simple, re- 
quiring in most cases only two 
size to aspirin size. resistors, two capacitors and a 
wirewound potentiometer. The 
A sure cure for production open-circuit voltage across the 
bolometer is only a few volts. The 
and miniaturization current drain is the same with or 
without the bolometer connected, 
headaches. and the bolometer current may be 





varied continuously from zero to 
any specified value with the same 
supply. 

The circuit for use with a 200- 
ohm bolometer taking up to 10 ma 
is shown in Fig. 1. This supply 
draws 21 ma with or without the 
bolometer connected. The open cir- 








; 


Barker & Williamson, Inc. 


237 Fairfield Ave., Upper Darby, Pa. FIG. 1—-Constant current drain bias sup 
[ isabel i. _ ply protects against applying overvol 
tage to bolometer 


& 
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ELECTRONS AT WORK continued 


& SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


cuit voltage across an 84 ma bolo- 
meter, for example, is about 3.5 
volts. About 8 volts is required for 
burnout. The current requirement 
may be reduced at the expense of 
increasing the open-circuit voltage 
somewhat. Most bolometer ampli- “ 
fiers draw only about 10 to 15 ma 
and an additional 21-ma drain for 
the bias supply should not require 









OUTPUT 
SIGNAL 


a 


INPUT SIGNAL 





FE L FE C T “ 0 N | c A M p [| F Y i N G FIG. 2—-Regulator circuit for bolometer 
bias supply 
S W | TC H | N G C i Le C U | T any significant changes in the 


power supply. 


Both electronic switches and electronic amplifiers are used successfully in com- The bias supply should be fed 
puter design. A very unusual circuit, patented by the Ford Instrument Company, from a power supply which is regu- 
combines positive switching action with amplification, and is particularly useful lated, either electronically or by 
in such applications as multi-speed servomechanisms, in which several signals are | means of v-r tubes, The most suit- 
to be applied selectively to operate the mechanism. When such a circuit is used,| able method is to use two v-r tubes 


the inactive signals can be left connected without producing any noise whatever in series in the main power supply 


in the response to the active signal with the bias supply tapped off one 


The key to the operation of this circuit is the voltage-doubler circuit consisting y-r tube as shown in Fig. 2. Cur- 
of diode A and gas tube B. When the signal voltage is below a specified level, gas 
tube B cannot fire and triode C draws a very large current, making the grid of 
tube D at almost ground potential. The cathode voltage of triode D is at a voltage 
Be above ground, thereby effectively cutting tube D off. If the signal voltage is 
above the specified level, gas tube B breaks down, cutting tube C off, thereby per- 
mitting tube D to conduct and actuate the servomechanism. The amplification ‘ 
produced by tube D, in addition to providing the required signal level at the 4 Separate v-r tube for the supply 


rent values are shown in the vari- 
ous branches, 

Other methods for providing the 
bias supply with regulated volt- 
age are also suitable, but operating 


servomechanism, contributes also to the effectiveness of the electronic switching, in parallel with v-r tubes in the 
and the resultant circuit is more compact and has a higher parts economy than main supply should be avoided, as 
produced by the use of a separate switch and amplifier. difficulties may be encountered in 

Electronic circuitry is but one of the many facets of Ford Instrument design and igniting both tubes simultaneously. 
development. Ford Instrument engineers work every day with control systems, It is advisable to build the en- 
using mechanics, electronics, hydraulics, electro-mechanics, magnetics, and atomics. tire bias supply in a shielded box. 


If you have a problem in automatic control, Ford Instrument stands ready to 


If this is impractical, it must be 
help you. 


kept as far from stray fields as pos- 
Visit our Booth #4 at MAN, THE ATOM AND THE FUTURE — sible. 
Oct. 19-Nov. 3— Carnegie International Center, New York, N. Y. Several of these supplies have 


been built and have performed very 
satisfactorily with amplifiers hav- 
ing gains up to 25,000. There is no 
FORD INSTRUMENT COMPANY measurable increase in noise level 
DIVISION OF SPERRY RAND CORPORATION when using the supplies, hence they 


31-10 Thomson Avenue, Long Island City 1, N. Y. should be suitable for use in ampli- 


fiers having considerably higher 
gain. 

shlaethhtatreatiaes If 1, is the specified current drain 
of the supply, then 


of unusual abilities con find o future at FORD INSTRUMENT COMPANY. Write for information 
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~ A New UHF Mixer Diode 
Specifically Designed 







@ Low Noise Factor 





for UHF Tuners 


= a 


ag | 
a ee 


ae 


FEATURES 


— 


@ Uniformity of 


characteristics 


@ Low local oscillator 


drive requirements 


@ Stability over long life 


@ Rugged and compact 


mechanical 


construction 
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PHILCO 





Production of the Philco 1N173A Diode 1s a special process ! 


In dozen lots, or thousands, these mixer diodes have character- 
istics unexcelled in uniformity. Special Philco production and 
control techniques assure a new standard of dependable perform. 
ance never before available in UHF mixer diodes 


Precise electric pulse ‘‘forming"’ welds the platinum alloy whisker 
wire and germanium crystal into a complete, integrated unit. 
Impregnated and sealed in a ceramic moisture-proof case, the 
Philco 1N173A maintains unusual stability regardless of shock, 
vibration or wide variations of temperature 


Design engineers find the exceptional uniformity of the Philco 
Mixer Diode the answer to high performance tuner operation 
over the entire UHF band. Exact impedance low noise level 

. minimum Local Oscillator drive requirements all the 
features that insure optimum performance are designed into 
the Philco 1N173A...and these diodes are available now! For 
complete information on the Philco 1N173A Mixer Diode write 
to Philco, Department E, today. 


PHILCO CORPORATION 


OVERNMENT AND 


| 


NDUSTRIAL 


DIVISION 


PHILADELPHIA 44, 
PENNSYLVANIA 


OU ee ee ae a ee mel at 































Consolidated announces the 


Kvapor-ion 


the first dey high-vacuum pump 


Consolidated Vacuum Corporation 
announces a revolutionary new pump for producing high vacuum 
without organic or mercury fluids—the Evapor-lon—the only 
commercially available pump to create a “dry” vacuum in the 
pressure range from 10% to 10°°mm Hg 

The EvVAPor-iOn is the invention of Professor Ray Herb, 
Physics Department, University of Wisconsin. It is an electron- 
ically-operated device which entraps gas molecules through the 
combined application of metal evaporation and ion pumping, 
producing high pumping speeds, low ultimate pressures, and 
organic vapor-free Operating conditions. 

Consolidated has entered into a world-wide licensing agree- 
ment with the Wisconsin Alumni Research Foundation to manu- 
facture and market the EVAPOR-ION pump—a pump that operates 
without organic or mercury fluids, without a jet assembly, and 
without continuous mechanical pump forepressure. 

It needs no refrigerated traps or baffles (which inhibit max- 
imum pumping speed) to produce low ultimate pressures of 
1O°°mm Hg 

The EVAPOR-ION pump is ideal for noncyclic vacuum systems 
like those of Van de Graaffs, synchrotrons, and other high- 
voltage particle accelerators. Its potential applications include 
the evacuation of electron power tubes, color TV tubes, large 
X-ray tubes, and mass spectrometers 

Now 3161-01 


EVAPOR-ION pump (twelve-inch nominal diameter casing) hav- 


available for sale is Consolidated’s type 
ing a speed for nitrogen of 2,000 liters per second and 3,000 
liters per second for hydrogen. 

For further information, write for your copy of Data Sheet 
No. 6-140 

Consolidated Vacuum Corporation, Rochester 3, New York 
(a subsidiary of Consolidated Engineering Corporation of Pasa- 


dena, California). Sales offices throughout the United States 
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ELECTRONS AT WORK (continued) 


b regulated d-c voltage to the supply 


ip maximum bolometer current re 


quired in amperes 
Rp bolometer resistance in ohms 


The open circuit voltage across a 


bolometer drawing the maximum 
current i, is given by Vo, Ri. 
The actual open circuit voltage 


across any bolometer having a re- 
sistance R, and drawing less than 
the maximum current will be 
lower than this and may be ob- 
tained by recalculating R, (call this 
R/) using for i, the actual bolo- 
meter current (7,’) rather than the 
maximum required from 
the supply. The actual open-circuit 
voltage across this bolometer will 
then be V,,’ oi toi 
value (V,,’) is only used As a check; 
the circuit should be built using 
R, not R,, so that currents up to 
the maximum may be 
obtained. 


current 


However this 


current 7, 


If for a given i, the open circuit 


bolometer voltage V,,.’ comes out 
too high, increase i, and repeat the 
calculation. If Voc’ comes out very 


small then 7, may be reduced some- 


Synthetic Quartz 
Commercially Available 





Synthetic quartz crystals of electronic 
grade like those above in autoclave 
rack can be grown free of twins and 
other defects. By controlling size, shape 
and orientation to some extent, reduc- 
tion of material waste and processing 
man-hours can result in economies, Out- 
put from Brush Laboratories, previously 
reserved to the Signal Corps, is now 
available commercially 
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The greatly increased protection made possible by the development of our high-temper- 
ature gray enamel is the most important improvement of these resistors, but it is not all. 


True, this enamel is thermo-shock-proof and crazeless; but in addition 


THESE RESISTORS OFFER... * All wire connections are protected by a 
* Stronger core with higher resistance to vibra- positive non-corrosive bonding. 


tion and shock. 


+ Special alloy terminals more securely The fixed, the ferrule and the flat types are espe- 


fastened to the ceramic body by spot cially designed for and manufactured in accord- 


welding highly resistant to corrosion. ance with MIL-R-26 specifications. 


HARDWICK, HINDLE, INC. Rheostats and Resistors Nework 5,.N.5 USA. 
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ELECTRON 


INSTRUMEN fy 5 vhat if necessary and the caleul: 


tion repeated 
i | & « a ‘elec «| 4 ‘a = i a Fy If it is desired to spec if, the 
a) DvD 2 “ ali och leet ' open-circuit voltage initially rathe1 


than the current drain, ther 


kill and de ign Keep pace 
i. yroducing instruments that 
\ 
and peed production 
vhere J Is the open circutl voit 
ge ete) eelian age across a bolometer drawing th: 
maximum current 
The current drain required 


this supply is then 


} 
he 









MODEL 625 DIGITAL 
RATIOMETER 


Measures ratio of two DC voltages where 

one is derived from the other. Ratio is displayed 
on a three digit servo-positioned counter. 
Provides a discreet indication of 

one part in a thousand. Slewing time is less 
than 4% seconds full scale. The response 


is critically damped. $5500 














If 7 is too large, V must be in 


creased 





The open-circuit voltage J 







vhich will exist across any othe 
bolometer used with this supply 






drawing a current 7,’, is obtained a 
hefore from the product of R’ and 


rhe remaining parameters are 
calculated from R as before, o1 





directly in terms of } from 
bt) 
MODEL 615 DIGITAL VTVM bs 


Se vue . The actual values of &,, R, and 


| Rk, calculated from the formulas 
| will not be available in general as 
standard resistors. They may be 
changed to standard values if R 

R R, is kept approximately the 
same, In addition R, should not be 
made smaller than calculated, but 
the next larger standard size should 


be used. 


Defense-Emergency 
Radio Van 


CIVIL DEFENSE authorities in the 
city of Newark, N. J. have recently 
acquired a route-van type truck to 
provide emergency mobile communi- 
cations. The unit, designed and 


2961 East Colorado Street | 


ee ee 





Mobile wan obtains power from gener 
ator on trailer or other source 
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...with Sylvania transformers 
sealed in “Scotchcast" 


In a matter of seconds, rockets leave searing hot 
desert heat for freezing upper-atmosphere tempera- 
tures! That’s one of the many reasons why Sylvania 
Electric Products, Inc., chose “Scorcucasr” for 
their new sealed-in-resin transformers used in many 
types of new military missiles and aircraft. 

Wherever rigid military specifications call for insu- 
lated electrical components, one of the “Scotcn- 
cast” Resins will do the job. 

These epoxy-type resins, products of 3M Research, 
cure into a solid, shock-resistant, moisture-resistant 
insulation. And “Scotcucast’”’ sticks tight to most 
metals, plastics and conductors —is unaffected by acids, 
alkalies, solvents, oils and extremes of temperature. 

A quick look at the features of these new Sylvania 
transformers shows many advantages gained by the 
use of ““Scorcucast”’: 

MIL-T-27 GRADE 1 CLASS A 
100K-200K Megohms IR values 
after complete Mil-T-27 testing 
Dielectric Strength: 1500 V/Mil 
Extreme temperature range: 
-65°C to 110°C 

Reduced weight 

Good thermal properties 

High impact strength 

Versatile shapes and mountings 
Fungus proof 

Permanent hand-etched marking 
Non-inflammable 

Minimum space 


For more information on what “ScorcucastT”’ 
Resins can do for you, write Minnesota Mining and 
Manufacturing Co., Dept. CA-105, St. Paul 6, Minn. 


tenaetmana 


SCOTCHCAST 


The term ‘Scorcucast’ ie « registered trademark of Minnesota Mining aad Manufac- 
turing Co., St. Paul 6, Minn. Export Sales Office: 9) Park Ave, New York 16, NY 
In Canada; P.O. Box 757, London, Ontario 
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THOUSAN/OS OF 


REMEARSALS 


fo guarantee 


perfect 


performance 


Here is a production run-in test at 
Union Switch & Signal of our mini 
ature relay, with gold alloy con 
tacts, for a specific dry circuit 
application. ‘To guarantee utmost 
reliability for this application 
where contact resistance must re 
main below a_ specified value 
throughout a required life, these 
relays are subjected to thousands 
of operations under exact circuit 
conditions as prescribed by the cus 
tomer, Only those relays which 
provide perfect perjormance are 
selected for shipment. 







Our statistical data proves run-in 
operations previous to shipment 
increase reliability. 

This same pre-test service is 
available to you. We will analyze 
your requirements and work with 
your engineers to assure the utmost 
in relay reliability. 

UNION miniature relays with 
gold alloy contacts are available 
in either 6PDT or 4PDT models, 
plug-in or solder-lug connections 
and a variety of mountings. They 
meet or exceed all requirements of 
MIL-R-5757. 


For complete information, call our nearest sales 
representative listed below, or write for literature. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 


NEW YORK, !Vanhoe »-2424 (Hempstead) 
CHICAGO, LOngbeach 1-3042 


BALTIMORE, VAlley 5-343! 
LONDON, OHIO, LOndon 1555 


$1 LOUIS, JEfferson 5-7300 
LOS ANGELES, VAndyke 8731 
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ELECTRONS AT WORK 





Interior of insulated van showing radio 
equipment. Rack of portable radiotele- 
phone transmitter-receivers stowed at 
the upper left 


built by Instruments for Industry, 
Inc. of Mineola, N. Y., is packed 
with radio equipment capable of op- 
erating on frequencies assigned to 
police, fire, taxi, amateur and other 
services. 

In the event of any serious emer- 
gency, the unit can be used as a 
main communications station or can 
be dispatched to cover an outlying 
district from which telephone serv- 
ice has been cut off. 

Antennas are mounted on the 
roof of the truck and power is sup- 
plied from the 10-kw gas-engine 
driven generator that is towed on 
a trailer. For fixed station use, a 
collapsible mast 50 feet high ex- 
tends coverage. 


Tank Capacitor 
Energy Storage 


LARGE QUANTITIES of energy for 
short time periods are conveniently 
obtained from energy storage capac- 
itors that are charged to a relatively 
high voltage and discharged through 
the required load. 

Such capacitors must have mini- 
mum internal inductance and re- 
sistance. Low-loss, low-inductance 
capacitors are likewise used in high- 
power radio-frequency generators. 

The capacitor illustrated has been 
developed by Tobe Deutschmann 
Corp. for experimental applications 
in the field of nuclear research. It 
has an inductance of less than 0.08 
microhenry and internal resistance 
corresponding to a Q in excess of 
1,000, Electrical rating is 0.12 mi- 
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OUTPUT VOLTS (RMS) 










117 | _— _B. Raytheon Voltage Stabilizer—No Load (Hot) 


Output vs. Input Voltage 


118 | — 


| 
A. Raytheon Voltage Stabilizer—No Load (Cold) 


C. Raytheon Voltage Stabilizer—Full Load (Cold) 
D. Raytheon Voltage Stabilizer—Full Load (Hot) 


110 





120 


INPUT VOLTS (RMS) 


Why Raytheon Voltage Stabilizers 
mean satisfied customers for you 


When you incorporate a Raytheon Voltage Stabilizer in your 


equipment, you help assure complete customer satisfaction— 


for these important reasons: 
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Your equipment will operate as it was designed to, regard- 
less of voltage variations of your customers’ electrical 


source, 


Since most components have maximum life when operating 
at their designed voltage, a Raytheon Voltage Stabilizer 
prolongs the life of components—and your equipment. A 
plus feature is provided by the short-circuit protection 
inherent in Raytheon Voltage Stabilizers. 


Because Raytheon Voltage Stabilizers are superior to any 
other static type stabilizer under virtually all operating 
conditions, your equipment will work better and longer— 


characteristics your customers really appreciate. 


For full information see your electronic supply house 
or write Dept. 6120 





Equipment Marketing Division, Waltham 64, Mass. 


RAYTHEON MANUFACTURING COMPANY 
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Check these important 
points of Raytheon 
Voltage Stabilizer superiority 


Raytheon Model VR-6113 (120 

watts) chosen at random and com 

pared with a similarly rated com- 

petitive model 

@ Guaranteed to deliver accurate 
AC voltage within *%% (com- 
petitive model 1%) 

@ 14% lighter, 22% smaller 

@ Three times more accurate no- 
load to full-load regulation 

@ 17% less change in voltage output 
as frequency varies 

@ 28% closer regulation as tempera- 
ture changes 











Excellence in Electronics 








LAPP... 


FOR 38 


YEARS 


— SPECIALISTS IN 


ELECTRICAL PORCELAIN 























Wii: 
{| 


rh 


TTT 


From the earliest day of radio 
and radio-frequency circuits, 
Lapp has pioneered the applica- 
tion of electrical porcelain and 
steatite to the special require- 
ments of this industry. Today, 
“Radio Specialties’ identifies a 
large and efficient department 
at Lapp where hundreds of parts 
for hundreds of specialized re- 
quirements have been designed 
and built. We welcome the op- 
portunity to help you—in design 
and production—with your re- 
quirements for insulating parts 
and associated sub-assemblies. 
Write Lapp Insulator Co., Inc., 
Radio Specialties Division, 242 
Sumner Street, Le Roy, N. Y. 


t 


i 


\ 
‘ 


NR 


4 
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Low-inductance energy storage capac 
itor rated at 0.117 uf at 50 kv peak is 2 
feet high with a diameter of 3 feet 


crofarad at 50 kv peak with an al 


lowable r-f current up to 40,000 


amperes 


Balloons Gather 
Lightning Information 


NINE balloon flights to altitudes be 
100,000 feet will 
Florida by 


tween 60,000 and 
be launched in central 


Air 
Command to 


Research and Development 


study electrical 
charges set up by thunderstorm 
The balloons are designed to float 
horizontally at a specified altitude 
where instruments will measure the 
electrical field and currents caused 
by lighting discharges. The infor 
mation is telemetered to the ground 
where it is to be evaluated as to its 
effect on weather and communica 
tions. 
Patrick AFB 
check 
thunder 


track the 


stations at 

AFB 
position of 
likewise 


Radar 
and 
height and 
clouds and will 
balloons in flight 


Pinecastle will 


Interior Dept. Uses 
Underwater TV 





Inquisitive tish snooping around shrimp 
trap are picked up by underwater tele- 
vision camera and their likenesses are 
displayed on a monitor screen, U.S. 
Fish and Wildlife Service has an RCA 


closed-circuit system for observations 
at 60 feet below the surface 
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Need a special potentiometer 
design? Our engineers are specialists 
in designing sub-miniature 
' potentiometers, sector and open 
card winding potentiometers, and 
other combinations of special 
factors and functions. As the leader 
in standard precision potentiometer 
e produce tion, Fairchild has all the 
advanced techniques and facilities 
to give you fast service on both 
test models and production runs of 
potentiometers built to your 
exacting requirements, 


SPECIAL POTENTIOMETERS 
for your special needs 


This is a special sector potentiometer. It came 
into being when the Eclipse-Pioneer Division 

of the Bendix Aviation Corporation needed a 
potentiometer with gear drive to mount within 
limited space in the altitude compensator of their 
Beam Guidance System. Excessive torque 

would cause inaccurate readings and result in 
unsatisfactory operation of the system, so a 
potentiometer with minimum torque was necessary 


Since space limitations dictated an unusual 





configuration, our engineers worked with 
Eclipse-Pioneer engineers to develop this special 
design The critical torque requirements of + 


0.075 oz.-in. ona4 gang unit were met by 
i 


specially designed wipers, windings, and slip 
rings. This same constructive cooperation can help 
you when you need a special or a standard 
potentiometer. So, call Fairchild first 
ad 


Potentiometer Division, Fairchild Controls Corp 


/RGHILD 


PRECISION POTENTIOMETERS 


a subsidiary of Fairchild Camera & Instrument 
Corp., 225 Park Ave., Hicksville, N. Y 
Dept. 140-67A 


i- 
EAST COAST WEST COAST 
225 Park Avenue 6111 E. Washington Blvd 
Hicksville, L. 1, N.Y Los Angeles, Cal 
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Production Techniques" 


Silvering Ends of Resistors with Conveyorized Painting 


BANDS of silver are automatically 
applied to the deposited 
carbon resistor bodies by a mech- 


ends of 


anized production setup engineered 
and constructed in the Kansas City 
plant of Electra Mfg. Co, Capacity 
is several thousand units per hour, 
which is about six times more than 
was obtained previously with a 
manual silvering operation. 
Resistor bodies are dumped into 
the hopper of a Syntron feeder, for 
feeding end-to-end down a length 
of copper tubing to the painting 
machine. Here the 
rotated 


resistor bodies 
while in with 
rubber ink-transferring wheels run- 


are contact 


ning in silver solution, for applying 
a silver band in accurately prede- 
termined width to the body of the 
resistor at each end. 

After coating, the resistor bodies 
drop between sprockets of a 
veyor 


con- 
so designed that the 
resistors are supported only in their 
uncoated central areas. The chain 
conveyor takes the resistors through 
a baking oven that provides the re- 


chain 


quired firing temperature. 


Automatic silvering machine setup. Bak- 
ing oven is at lower right. Caps with at- 
tached axial leads are pressed over re- 
sistor ends after firing 


Edited by JOHN MARKUS 


Setup 


S 





Constant-Tension Automatic Wire-Twisting Machine 


A SIMPLE, completely automatic 
wire-twisting machine that reduces 
work time by approximately two- 
thirds over previous manual meth- 
has been developed by Ford 
Instrument Co, for prototype and 


ods 


production wiring on complex elec- 
instruments. It can be run 
unskilled 
without sacrificing uniform quality. 

With a few minor adjustments 
the machine twist 


tronic 


safely by an operator 


can doubles, 





Machine setup for twisting three wires together with uniform pitch 
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triples, or more if necessary, by 
employing friction drags that auto- 
matically compensate for the con- 
stantly decreasing length of 


and the increased load. 


wire 


The operator secures one end of 
the wires to a rotation head. Geared 
to this head is a large dial cali- 
brated in feet. The dial is set for 
the exact length of wires to be 
twisted. 

A tension device locked to the 
track at the desired length holds 
the wires at the opposite end in 
swivels which remove the individual 
spin in each wire as the twisting 
is being performed. The plate upon 
which the swivels are mounted is 
supported by a long rod. 

The rod possesses a variable fric- 
tion which automatically compen- 
sates for the shortening as the 


wires twist and _ prevents 
stretching of the wires, 

The remaining 
function is to press a switch atop 
an electric motor, starting the ma- 
chine. A four-wheeled trolley with 
a wire guide affixed to it then 
travels along a 380-foot-long steel 
track from power supplied by the 


any 


operator’s only 
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“44” RESIN, “RESIN-FIVE” and PLASTICROSIN—— 
Kester Flux Core Solders b@teag_at the very top 
of the solder hit parade when it comes to quality, 
speed, uniformity and economy. An unbroken ree- 
ord of dependability is what makes Kester a sure- 
fire “cure” for lagging production. Better switch 


now to Kester... areal production record maker! 


Write Topay for Kester’s New 78- “ ~ 
Page Informative Textbook, “Souper...  \\ OO 


Its Fundamentals and Usage.” 
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KESTER SOL 


c © Mi PA N bd 4204 Wriahtwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Cawada 
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When 
completely twisted, a pin mounted 
on the dial trips a 


twisting action leads are 


snap-action 


switch, instantly and automatically 
stopping the operation. 
One advantage of such complete 


control 1 a 


foot 


Llarting and 
fixed number of 


throughout the length of wire. 


sLopping 


turns per 


Resistor-Spiraling Machine is Completely Automatic 





DEPOSITED carbon resistor bodies 
dumped into the hopper of a Syn- 
feeder automatically 
spiraled to value within 
l-percent tolerance on a mechanized 


setup developed by the engineering 


tron are 


desired 





Mechanized setup for bringing deposited carbon resistor bodies to specified value 
within l-percent tolerance by spiraling. Associated control equipment is in sepa 
rate cabinet under bench. Operator merely dumps resistor bodies into hopper of 
feeder at right and removes tray of finished resistors under machine 


department of Electra 
Kansas City, Missouri. 


Mfg. Co., 
The pro 
duction rate is several-hundred re 
sistors per The 
merely dumps a batch of resistors 
into the 


hour operator 


hopper and empties the 


tote tray as it becomes filled with 
spiraled resistors. The blanks used 


on this machine are previously 
sorted to a 24-percent tolerance 
range to insure that they can be 


spiraled up to the desired precision 
value. 

The vibratory feeder pushes re 
sistor end to 
length of copper tubing to a 
controlled by an air cylinder. Whe: 


bodies end down 


vale 


a resistor has been spiraled to value 
and dropped into the tote box, thi 
gate opens to release one resisio) 
body into a funnel soldered to an 
other short length of tubing. This 
the the in 
sulated jaws of a miniature lathe 


brings resistor into 
The jaws grip the resistor by its 


silver bands for measuring its 
value continuously during rotation 
by an electric motor drive. Se- 
quenced air cylinders then bring a 
rotating cutter wheel against a re- 
sistor body and move the 
longitudinally while the 
rotates, to produce a spiral that 
the electrical 
When the de 
sired value is reached, the measur 
the 


wheel and opens the contact jaws 


whee! 
resistor 
serves to increase 
value of the resistor. 
withdraws 


ing circuit cutting 


Assembly Fixture for Ganged Precision Potentiometers 





Placing third section on multigang po 
tenlometer being assembled on phasing 
fixture having large calibrated dial 
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TO ACHIEVE the required precision 
of phasing when assembling two or 
more precision potentiometers on a 
common shaft, a combination as- 
sembly and checking fixture is used 
in Fairchild’s Hicksville, N. Y. 
plant. The front plate is inserted 
first and clamped in position by 
tightening a knurled knob. The 
angle-checking plate of the fixture 
is then tightened with the next 
knob. A collet is tightened 
over the potentiometer shaft with 
the lowest knob of the fixture. 

The first potentiometer element 
is now indexed by connecting to its 


lower 


terminals an indicator circuit that 
includes a 6-inch precision 100,000- 
ohm master potentiometer and a 
cathode-ray indicator. For a linear 
winding, the master is usually pre- 
its midpoint. The locking 
knob for the angle plate on the fix- 
ture is then loosened and the plate 
is rotated to null out the scope. 
The master and the pot under test 


set at 


form two legs of a d-c resistance 
bridge, with a Waterman S-l11A 
pocketscope connected between the 
wipers of the two pots. The d-c volt- 
age applied to the bridge is 45 volts. 


The combination of the three 
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rom nursery phonographs...to hi-fidelity units 





Lays OP ogermery cope opie er 7 Te Er one, 3 = 
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Model AX 
Single Speed 
2-pole Motor 


ONLY C3 Makes a Phonomotor 
for EVERY Application!.. 


World’s only comple te line . one convenient 


that’s GI! 


ource for every phonomotor need 
No matter what the application portable: 
Hi hj 2? and 


} pole motors combinations 


. record changers tape and dise recorders 
.. GI has the right motor for the job First 


choice of leading original equipment manufac- 


Mode! DR 
2. speed, 


Model SS 
3- speed, 


2-pole motor 





4 pole motor 





THE 
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GENERAL 


DEPARTMENT GA ° 

















Models DDS 
3-speed, 4-pole motor 


turers, first choice for replacement GI motors 
through the years have won a reputation for 
and that is unsur 


quality dependability 


passed anywhere. Write today for a complete 
catalog giving des« riptions and spec ification 
Smooth 


of phonomotors in the famous GI 


Power’ Line 








Model RM4 
Single speed 


Model 0.10 
shaded pole AC Inductic 


4 pole 


4 pole motor type for tape 


wire or disc recorders 





INDUSTRIES co. 





ELYRIA, OHIO 


Want more information? Use post cord on last page 223 





How do 


COT 1 


measure 








If your business involves measuring time in hours, minutes or seconds, you know 
that there are other, equally important standards of measure for Time and 
Timing. Check your present Timing sources; how do they measure up in terms of — 


QUALITY? — Remember that HAYDON* has the complete, up-to-the- 
minute research and manufacturing facilities, the long experience and the 
skilled personnel essential to producing Timing Motors and Devices of the 
highest uniform quality and the most advanced design. 


COMPLETE SERVICE? — Ready to serve you for all your timing needs, 
HAYDON has the complete, fully integrated engineering and manufactur- 
ing facilities to take your timing projects from design and development 
through to finished product . . . economically manufactured in small or 


large lots to meet your requirements. 


TRAINED REPRESENTATIVES ? — Making all of these facilities and serv- 
ices conveniently available to you are HAYDON’s Field Engineers. Each 
of these men is a Timing Specialist . . . fully qualified by training and 
experience to help fill your timing needs. There is one of these Spe- 
cialists in your area. Why not phone him today and make an appointment 


to discuss your requirements! 


*Trademark Reg. U.S. Patent Office 






TORRINGTON 


HAYDON 


A SUBSIDIARY OF GENERAL TIME CORP 








TIMING 


HAYDON Manufacturing Company, Inc. 


2434 ELM STREET, TORRINGTON, CONNECTICUT 
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PRODUCTION TECHNIQUES 


continued 





Removing assembled three-gang poten- 
tiometer from fixture 


locking knobs and the angle plate 
permits setting each section in turn 
so that the 50-percent points are in 
made to 
the 


are 
during 


phase. Connections 


each section in turn 
assembly process. 
After phasing a section, a switch 
is thrown to give a horizontal-line 
indication on the scope and the po- 
tentiometer is rotated while watch- 
ing for grass on the pattern or loss 


of contact. 


Stencilled Symbols Aid 
Assembly on Etched 
Wiring Boards 


THE TIME required to bring a new 


moving-conveyor assembly line up 
greatly reduced 
Metuchen, N. J 


plant by screen-printing an identi 


to speed was 


Westinghouse’s 


fying number on each lead hole in 
the seven-tube etched wiring board 


and using similarly printed sche 





Hinged silk-screen frame used for apply- 
ing numbers and component symbols to 
back of etched wiring board 
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PERFORMANCE IS BUILT 


rm. 
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INTO THIS CHOPPER 


Painted case resists corrosion and is hermetically sealed to the base 
so that this chopper operates reliably in any atmosphere from sea level 
to 50,000 feet. 


Permanent magnet polarizes switching to provide phase sensitive 


mechanical modulation of low-level signals. 


Drive coil is conservatively rated for 6.3 volts RMS -+- 10% at 400 
CPS + 5%. 


Vibrating reed is resonant well above operating frequency to assure 
that switching phase of 65 degrees remains within + 15 degrees for 
all operating conditions. 


Buffer plate counteracts any tendency to chatter at make and break. 


Ceramic insulators provide at least 100 megohms between contacts 


and case for use in high-impedance circuits. 


Wiping action on fixed contacts, as in all Airpax choppers, help assure 
rated life of 2,000 hours. 


Miniature 7-pin tube-type base rigidly supports internal assembly of 


this Airpax Type 300 chopper so that it withstands shock and vibration. 


For complete specifications write to 


=o 


MIDDLE RIVER pe ss 20, MO 
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BIRTCHER 


KOOL KLAMPS 


Now available in sizes to fit 

all miniature and sub-miniature 
tubes and components. 
Manufactured in a variety of 
designs to meet any chassis 
mounting requirement. Made of 
99%% pure tempered silver 
Kool Klamps can reduce bulb 
temperatures by as much as 
40°C under certain conditions. 
Write for Kool Klamp catalog 


BIRTCHER 
TUBE CLAMPS 


Made in three complete series 
in sizes and shapes to hold any 
electronic tube or component 
securely in place, Manufactured 
under rigid quality control of 
high tensile Type 302 Stainless 
Steel. Write for our new catalog 
TYPE 22 number 3-D covering the Type 
a 926 series, Type 22 series and 
Type 2 miniature series. 





CONTACT YOUR LOCAL BIRTCHER REPRESENTATIVE 


Marry Halinton Engineers Oan Greene Comores Services Co. 1, A. HOTZE 
5500 West Devon Avenue P.O. Box 124 6635 Delmar Boulevard 148 Worden Avenue 
Chicago 30, III Cambridge 38, Mass St. Louis 5, Missouri Syracuse, New York 
NORTHERN ILL. WISC CONN NW MISSOURI UPPER NEW YORK STATE 
ME R.1, 1OWA 
MASS vT SOUTHERN ILLINOIS 
KANSAS 
R. P. Luce & Co L. G. White and Company Wright Engineering Co M. A. Stolaroft Co 
480 Morris Avenue 8416 Georgia Avenue 4241 Melbourne Road 4622 West Slauson 
Summit, N. J Silver Spring, Md Indianapolis 44, Ind Los Angeles 43, Calif 
NEW YORK CITY DEL PA IND. KY AXminster 3-6219 
LONG ISLAND MD TENN. IN OHIO SO. CALIFORNIA 
WESTCHESTER COUNTY $0. NJ VA Columbus, Dayton ARIZONA 
NORTHERN NEW JERSEY N.C 0.c. Springfield 4 Cincinnati (CLARK COUNTY, NEVADA) 


THE BIRTCHER CORPORATION 


4371 VALLEY BOULEVARD + LOS ANGELES 32, CALIFORNIA 
Joe E. Daniels, Chief Sales Engineer, Industrial Div., CApitol 2-9101 
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PRODUCTION TECHNIQUES continued 


matic symbols and lines to connect 
pairs of holes for each component 

A sample board was prepared for 
each station on the line, containing 
only the components to be inserted 
there. The corresponding typed ir 
structions were fastened over the 
board with rubber bands in such 
a way that the area there being 
loaded was not hidden. A _ typical 
assignment for one station involved 
inserting three bare jumper wires, 
one paper capacitor, three disk 
capacitors, two resistors and a 
ceramic filter plate, 

The components are kept in dis 
penser bins supported in front of 
each operator by a metal frame 
Cardboard cylinders with reinforced 





Screen-printed pattern used as training 
aid on top side of etched wiring board 





Botiom of same board, showing etched 
wiring pattern used for audio and sync 
stages of new Westinghouse tv receiver 
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MIDWESTERN’S proven Servovalves 
can solve your problems 





For servovalves — components, or complete 
products systems for control or automation in ANY 
industry . . . Midwestern production 
ABORATORY AND FLIGHT TEST facilities can help you solve your problems. 


@ OSCILLOGRAPHS 


@ MAGNETIC STRUCTURES 


Write for Assistance with your Automation 
or Control problems 


@ GALVANOMETERS 

@ AMPLIFIERS 

@ HYDRAULIC SERVOVALVES 
‘ @ TORQUE MOTORS 

@ SERVOAMPLIFIERS —— 


@ DATA REPEATERS 





a) 
@ WATERPROOF CONNECTORS MIDWESTERN itis Te SEER 


@ GEOPHYSICAL EQUIPMENT 


eat MIDWESTERN INSTRUMENTS 


4\st and Sheridan Road Tulsa, Oklahoma 
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SIGMA SENSITIVE RELAYS 





d 


HIGH SPEED RELAYS 


e 





25 AMPERE SENSITIVE CONTACTORS 


MISSILE RELAYS 


GENERAL PURPOSE DC RE 


SENSITIVE, LOW COST AC RELAYS 








NULL-SEEKING RELAYS 


GENERAL PURPOSE SENSITIVE DC 





. 
complete . Numbers indicate Sigma Relay Series 
' 
catalog | - 
°*6 + SIGMA INSTRUMENTS, Inc. 
' 
request | 62 Pearl Street, So. Braintree, Boston 85, Maas. 
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LOW COST POLAR RELAY 


PRODUCTION TECHNIQUES (continued) 





Sample board and instructions for insert- 
ing ten items at typical work position on 
belt conveyor line. Jaw of alligator clip 
is inserted through hole in metal pallet 
and board to lock board in position 


metal tops and bottoms serve as the 
storage bins for the dispensers. The 
cylinders are held by spring clips, 
for easy rep‘acement when empty. 

When the variety of components 
required at a station calls for more 
than six bins, they are arranged in 
two tiers on a hinged frame. This 
frame is swung out for replacement 
of cylinders in the rear row, which 
are there supported by backward- 
facing spring clips, 

Components are cut and formed 
in a preparation area before being 





Typical work position on line, showing 
method of holding cardboard storage 
cylinders in dispenser bins. Boards are 
dip soldered without clinching leads 
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Vv e. Batteries of presses . . . rotaries, single stroke, 


U. S. and foreign. Enormous kiln capacity. 4 large, 
well-equipped plants. 


rience. Methods which have been perfected from 54 


years of specialized experience. 


sign service. Available without charge. Every effort 


made to find the best design . . . performance-wise 


tion of materials. Widest in the industry. Careful 


P o e 5 4 & D : matching with requirements. New bodies being de- 
veloped constantly for unusual operating conditions. 


cations determine the material. You may choose from 
Lava, Silicon Carbide, Alumina (vitrified or porous) 
Cordierite, Steatite, Zircon, Zirconium Oxide, Mag 
nesium Silicate, Aluminum Silicate, Forsterite, Titanium 


Dioxide. All available from this one source. 


ng. No problem with AlSiMag. Well equipped die 
shops. Expert machinists. Tooling at actual estimated 
cost. 


ate Designs. AlSiMag’s over-all delivery record is unsur 
passed .. . complicated shapes, precision tolerances, 


intricate miniatures. 


Cost. Superior quality. Achieved through the right 
equipment . . . right materials . . . all-important 


‘ 


‘know-how.’ 


ent production methods. Quality controlled manufac- 


ture. Well experienced, versatile personnel 










S@Tw VEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION cociirccciis conan 


CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, |||. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, 
ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia-Pittsburgh, Pa. + St. Louis, Mo. * South Sen Francisco, Calif. * Syracuse, N. Y. * Tulse, Okie. 
Canada: Irvington Varnish & Insulator Division, Minnesota Mining & Manufacturing of Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario. 
All ether export: Minnesota Mining & Manufacturing Company, international! Division, 99 Park Avenue, New York, N. Y. 





AlSiMag may offer improvements for your application. Send blueprint or sample today for price and delivery information. 





MALI 


precision 
resistors 


SINCE 1929 


for 


AKRA-OHM Precision Wirewounds 


g High-quality, yet moderately-priced precision resistors 


suitable for the majority of applications. Reverse-pt 
wound on accurately-machined ceramic bobbins 
Coated, if desired, with moisture-resistant varnish 
Std, twolerance—1%, 0.5%, 0.25%, 0.1%, and 0.05% 
Meets MIL-R-93A, Five mounting styles available. 


Bulletin L-35 


“PP TYPE Encapsulated Wirewounds 


Small, hermetically-sealed resistors at a truly low 
price. Unmatched stability for critical applications 
Std. tolerance—same as Akra-Ohm types above. Meet 
and exceed MIL-R-94A_ requirements including salt 
water immersion tests Radial leads, axial leads, or 
lug type terminals 


Bulletin L-30 


DEPOSITED CARBON Precision Resistors 


These small carbon-film resistors achieve exceptional 
stability through deposition of a uniform, uncon 
taminated film of carbon on a ceramic core. Tempera 
ture coefficient: 500 ppm per °C above 1 meg., 400 
ppm per °C below 1 meg. Std. tolerance—1%¢, 2%, 
and 5%. Meet characteristic R of MIL-R-10509A, 


Bulletin L-33 '/5, 1, and 2 watt sizes. 


CASTOHM” Ceramic Power Resistors 


Unusually light-weight wirewound power resistors 
with a unique integral core and coating having excep 
tional resistance to thermal shock and excellent heat 
conductivity. Ten humidity-resistant, tab-terminal 
styles available with ratings from 8 to 225 watts at 
350°C. hot-spot. Meet MIL-R-10566, Amendment 1, 


Bulletin L-29 


CMP and MP Miniature Power Wirewounds 


Lead-mounting, miniature power wirewounds for 
crowded chassis or printed circuits. MP types en 
closed in a Fiberglas sleeve and coated with silicone 
impregnated ceramic. CMP types encased in ceramic 
tube with ends hermetically sealed with silicone ce 
ment. Designed to MIL-R-26B. 3 to 10 watt sizes 
available. 
Bulletin L-36 


SPECIALS .....2.6-. 


Hermetically-sealed Steatite resistors, Ayrton-Perry 
resistors, high-voltage surge resistors, card-type re- 
sistors, mulu-section bobbin resistors, and many other 
special types are regularly produced to individual 


specifications 
> 


Bulletin L-37 
SHALLCROSS MANUFACTURING CO., 522 Pusey Ay 
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PRODUCTION TECHNIQUES 


continued 


Method of swinging out dispenser frame 
for replacing cardboard cylinders in 
rear row. Hand is held over full cylin- 
der as shown when placing in rack 


Air-operated setup for cutting and 
forming resistor leads. Formed compo 
nents drop down chute into cardboard 
cylinder. When filled, cylinder is un- 
screwed and taken directly to assem- 
bly line for use in dispenser bins 


brought to the assembly line. Some 
of the semiautomatic machines used 
for this purpose feed the prepared 
components down a chute directly 
into the component storage cyl- 
inders, The threaded metal cap for 
the cylinder is soldered to the end 
of the chute after its top is cut out, 
to serve as a support for a cylinder 
during loading. 

The etched wiring boards are 
supported in metal pallets having 
heavy wire legs that fit into drilled 
holes in a plain plywood pallet that 
rides on the belt conveyor. Each 
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OURNS 
sub-miniature 


TRIMPOTS 


TRAOE wane 






3 TIMES 
ACTUAL 


ee. 








One of many applications 
when space is at a premium 


Actual size 


only '/4 x” 


RESOLUTION: AS LOW AS 0.25% 
© POWER RATING: 0.25 WATT AT 100° F. 
@ WEIGHT: ONLY 0.1 OZ. 





Bourns TRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by BOURNs 
Laporatories. This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. 

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self-locking feature of the 
shaft eliminates awkward lock-nuts. Electrical settings are securely 
maintained during vibration of 20 G's up to 2,000 cps or sustained 
acceleration of 100 G's, Bourns TRIMPOTS may be mounted indivi- 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms, BourNns TRIMPOTS can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts. 


Bourns also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration 


OURNS LABORATORIES 


6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 


Technical Bulletin On Request, Dept. 12 | 
@ ©. b. PATENTS PENDING 
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PRODUCTION TECHNIQUES (continued) 


plywood pallet holds two wiring 
boards. The plywood pallets stabi- 
lize the wiring boards during as- 
sembly on the moving-conveyor line. 


Sorting Silvered Resistors 


AFTER silver terminal bands have 
been applied to deposited carbon 
resistor bodies and fired, the re- 
sistors are automatically sorted ac- 
cording to value by special mech- 
anized setups engineered and 
developed by Electra Mfg. Co. for 
use in its own Kansas City, Mo. 
plant. The resistors are sorted into 
plus or minus 24 percent ranges in 
preparation for spiraling to still 





Mechanized setups for sorting silvered 
resistors into twelve value ranges 


more precise values on other ma- 
chines. Quick-change contact jigs 
are available for each of the four 
sorting machines, so that several 
different sizes can be sorted on one 
machine during the course of the 
day with minimum lost time due to 
setup changes. 

With the four machines and sev- 
eral sets of contact jigs for each, 
resistors ranging from 5 ohms to 
15,000 ohms can be sorted auto- 
matically once the operator dumps 
a batch into the hopper of the Syn- 
tron feeder. The feeder lines up the 
resistors end to end and sends them 
down the length of copper tubing to 
the measuring position. Here a 
small air cylinder holds each re- 
sistor in turn against spring con- 
tacts. Under this measuring posi- 
tion is a rotating wheel containing 
12 tote boxes, mounted on the same 
vertical shaft as the master contact 
jig assembly atop the machine. The 
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show us 
YOUR 


1: 


COILS 

BTA 
TERMINALS 
CONNECTORS 
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PA Alla alia 


and, of course, all types of springs—our specialty for nearly 100 years 





Millions of items can be made to your advantage 
by our Springmaking methods and materials 


A Mace paieel Barnes ance 
BRISTOL, comecenicns 
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-to military specifications 
and for special 
performance requirements 


een 


Quality deserving the 
serious consideration 


of responsible engineers 





* Separate sample and short run facilities to provide 
high speed service 


* Approved for in-plant MIL-T-27 qualification testing 


* Quotations supplied promptly on receipt of your 
requirements 


“4 LANGEVIN MANUFACTURING CORPORATION 


47-37 AUSTELL PLACE, LONG ISLAND CITY |, N. Y. 


4 : Telephone: RAvenswood 9-1860 
r an 


A Subsidiary of the W,L. Maxson Corporatio! 
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PRODUCTION TECHNIQUES (continued) 





Closeup of sorting mechanism. Quick 
change contact jig clamps onto ver- 
tical shaft on top. Circular pan holding 
12 tote boxes is mounted on lower end 
of same shaft. Air cylinder in fore- 
ground holds resistor against contacts 
during measurement 


contact jig and the tote-box pan are 
driven in unison by an electric 
motor through a_ speed-reducing 
belt and rim drive much like that 
used in phonographs. When the 
correct tote box is under the re- 
sistor being measured, the contact- 
making air cylinder is released by 
the control circuit, allowing the re- 
sistor to drop. One operator can 
easily tend all four machines, emp- 
tying the filled tote boxes as re- 
quired, since the time cycle of oper- 
ation is relatively slow 


Shadowless Lighting for 


TV Assembly Line 


SPECIAL shadowless lighting fixtures 
minimize the brightness of reflec- 
tions from a cadmium-plated tele- 
vision chassis on the tv assembly 
line in Sylvania’s new Batavia, N. 
Y. plant, while still providing a 
high level of illumination. Large- 
area light sources simulate the per- 





Chassis assembly line with new sha 
dowless overhead lighting 
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ACTUAL SIZE 





Type G Variable Resistor 


Contact 
Brush 








Type T Resistor 
A Yq watt variable resistor has 2 styles of operat 
ing covers——for hand or screwdriver adjustment 





Type J Resistor 
A 2 watt solid molded variable resistor avail 
able with various types of adjusting shafts 





Dual Type J Resistor with Concentric Shafts 
Two units with separate, concentric adjusting 
shofts for individual circuit control 









Molded Resistor Ring 


ENLARGED VIEW 








Type G Variable Resistor 


at 


HIGH QUALITY 
TYPE G 


Continuously Variable 
1/2 Watt Resistors 


Solid Molded Resistor Assures Long Life, 


Low Noise, and Permanent Characteristics 


The tiny Allen-Bradley Type G, '2 watt variable resistor is a 
miniature version of the well-known Type J 2 watt variable 
resistor. It has a solid-molded resistor element progressively 
tapered in resistance to produce any resistance-rotation curve. 

The graduated resistor element is NOT a painted or sprayed 
unit. The Type G element—being solid molded—does not de- 
teriorate with age or use. It is not affected by heat or moisture. 
It is conservatively rated at 2 watt at 70 C ambient... not at 
the usual 40 C. The carbon contact brush improves with use. 
The Type G unit is a QUALITY product, through and through 

. . made for electronic applications where performance is the 
dominant requirement. 

Let us send you full technical data on Allen-Bradley vari- 
able resistors. Write today. 


Allen-Bradley Co In Canada 
110 W. Greenfield Ave. Allen Bradley Canada Lid 
Milwaukee 4, Wis Galt, Ont 


Quality 





ALLEN-BRADLEY 


ELECTRONIC 


AND TELEVISION COMPONENTS 
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a new lower cost precision camera 
for economical single-frame 
oscilloscope recording 


THE AREMAC 


RECORDOSCOPE 


utilizes the new small Polaroid*® 
self-developing magazine, delivers 
black-field prints in 60 seconds 


The new Aremac 1414 Recordoscope is a compact oscilloscope 
camera of special configuration based on an adaptation of the 
60-second self-developing Poiaroid* magazine. It is a tower 

cost model designed principally for general application in single 
frame oscilloscope data recording. The camera, in combination with 
a packaged accessory group, mounts easily and sturdily on 

any standard 3” or 5” scope 


A single camera is capable of servicing several scopes of different 

manufacture when used in conjunction with scope-mounted Aremac swing-away 
hoods. Overall versatility, plus fine technical performance at a new lower cost, 
makes the 1414 Recordoscope a standard engineering instrument requirement for 
electrical, electronic, industrial and basic r & d laboratories. 


Ppoar er ' ' ' At RPORA 


al | 


1165.C MANUAL RECORDOSCOPE 1165.8 AUTOMATIC RECORDOSC OP 


The 1185-B RECORDOSCOPE features automatic magazine-shifting 

operation. Camera pre-sets to record from 3-to-16 traces 

on each 3” x 4” print. Automatic movement is triggered by 
remote control, cable or manual shutter release. The 1185-C . 

a manually operated version for use where applications 

do not justify the automatic-magazine shifting feature 


Write for complete technical literature on 
Aremac’s Oscilloscope Data Recording Cameras 


PEAMUAC associates 


Muntfacturers of Preeision Mechanical and Optical Instruments 
60 SOUTH SAN GABRIEL BLVD. - PASADENA 10, CALIF 


Anema ALES AEPRESENTATIVES IN PRINCIPLE 


’ ; 
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PRODUCTION TECHNIQUES (continued 


formance of operating-room lights 
by eliminating shadows even with 
hands of assembly workers close to 
the chassis when soldering wires 
and making connections. 

The new luminaire consists of two 
continuous rows of dual 90-watt 
open-end industrial units, mounted 
side by side and shielded by a con- 
tinuous row of 32-inch square sec- 
tions of framed white diffusing 
corrugated vinyl plastic. Corruga- 
tions are normal to the lamps for 
greatest brightness uniformity. 
Initial brightness of the plastic 
panels is 800 foot-lamberts. 

The shielding is mounted ap- 
proximately 2 inches below the re- 
flectors and centered 54 inches 
above the center of the average 
chassis centers. A plastic panel can 
be lifted and slid over an adjacent 
section for lamp maintenance or the 
panels can be removed readily for 
cleaning. 


Automatic Screw Feeder 
for Power Screwdrivers 


SPEED of screw fastening operations 
on electronic equipment has been 
stepped-up as much as 400 percent 
by a development of Pneuma-Serve, 
Inc., Cleveland, that feeds screws 
automatically and almost instan- 
taneously from a hopper to a unique 
head fitting virtually any standard 


Mechanized setup for inserting screws 
in housing at rate of one per second. 
Screws in hopper of work feeder at 
right are blown through plastic tub. 
ing one at a time by compressed air, to 
position under bit of screwdriver 
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DISCAP 
CERAMIC 
CAPACITORS 
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570 





aw 520 





SPECIFICATIONS 


PO WER FACTOR: Over 10 MMF less than .1 % at 1 mega- 
cycle. Under 10 MMF less thon .2% at 1 megacycle. 

WORKING VOLTAGE; 1000 V.D.C. 

TEST VOLTAGE (FLASH): 1750 V.D.C. 

CODING: Capacity, tolerance and TC stamped on disc 

INSULATION: Durez phenolic-vacuum waxed 

INITIAL LEAKAGE RESISTANCE: Guaranteed higher thon 
7500 megohms 

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed 
higher than 1000 megohms 

LEADS: No. 22 tinned copper (.026 dia.) 

TOLERANCES: +5% +10% +20% 


These capacitors conform to the RTMA specification for 
Class | ceramic condensers 


The capacity of these condensers will not change 
under voltage 


1955 Want more information? U 
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RMC 


the PROVED replacement 


for tubular ceramic and mica capacitors 


RMC DISCA 








.860 
.890 


|b 
610 1 : 


660 | 


275 


















Temperature coefficients up to N-5200 available on special order, 


Leading manufacturers of electrical and elec 
tronic products have proved by their continued 
use that Type C DISCAPS replace tubular ce 
ramic and mica capacitors at lower cost. 

Type C DISCAPS are available for varied ap 
plications in a wide range of capacities and tem 
perature coefficients. These capacitors feature 
smaller size, lower self inductance, and greater 
dielectric strength. Rated at 1000 working volts, 
Type C DISCAPS assure trouble-free perform 
ance and cost no more than ordinary 600 volt 
capacitors. Specify Type C DISCAPS for your 
product, their many mechanical and electrical 
advantages combine with a lower initial price 
permitting substantial production cost reductions 
These capacitors are available for use with 
printed wire circuits 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Ceramic Capacitors 





TIN-ZINC 
plated parts 


A midwestern electronics manufacturer has cut solder- 
ing time a full 60% by changing from cadmium plated to 
tin-zinc plated parts. As a result they increased assembly 
production by 250%. 


Corrosion-resisting tin-zinc offers many assembly and 
plating advantages to manufacturers of electronic parts — 


PRODUCTION — The soldering operation is made 
easier and considerable assembly time can be saved—parts 
can be soldered at lower temperatures . . . Embrittlement 
of fine wire is greatly reduced — solderability is retained 
longer (even after 2 years on the shelf tin-zinc plated 
parts have been soldered without difficulty) . . . Need for 
flux is entirely eliminated. 


PLATING — Tin-zinc plating is economical, easy, and 
assures a corrosion-resisting finish with good coverage even 
on difficult metals such as malleable iron. 


Tin-zine plating may solve your production problems, 


too. For detailed information on the process or technical 
assistance, write us without obligation. 


METAL & THERMIT CORPORATION 
Chemical éx Whetals Department 


100 EAST 42nd STREET » 
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NEW YORK 17, 
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PRODUCTION TECHNIQUES 


Top view of screw feeder. Screws se 
lected by elevator at bottom of smaller 
pickup hopper are fed to magazine 
track which delivers them to plastic 
feed tube. Larger area of hopper holds 
4-hour reserve of screws 


power screwdriver. 

Even in highly mechanized plants 
using power screwdrivers, screws 
until now have been placed and 
started by hand. In some instances, 
special devices have been developed 
to deliver screws to the fastening 
point. However, equipment of this 
type must be rigidly fixed, requir- 
ing that 


brought 


parts to be fastened be 


directly underneath the 


When bit of screw-feeding device re- 
tracts after driving screw home, next 
screw is automatically and almost in- 
stantly blown into position through 
transparent plastic feed tube 
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CM ae 
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fluids. Research and testing laboratories, 
CM MM aa 
CUM ha Ue ee 
COC ie ee Le 
units to meet appropriate government 
Perales dit) 


From our extensive line of existing units, 
adaptations of these units, or completely 
new designs, Eastern can provide equip- 
ment to handle your project well. Your 
inquiry is welcomed 


NL LUA ee 


nome) ee ie ee se eee tT 
HAMDEN 14, CONNECTICUT 
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Move 21 


‘forward in Wave Analyz 

| Identifies ond evaluates 
‘oF other components of 
Voltages. New design 

: frequency range from 
cps and full scale 
Teadings of 160 microvolts 
lis. Amplitudes of sub- 
ponents are indicated 

Percentages of the com- 
highest levelie= $445," 


ADVANCED 


INSTRUMENTATION 


WOW AND FLUTTER METER 
MoveL 28 
An all new instrument for measuring phenomena that can be expressed as 
frequency or phase modulation of an audio frequency. Completely portable 
Meets all applicable requirements of the IRE, SMPTE and ASA — $295 


() 0 l q If A aren pee 


2829 7th Street, Berkeley 10, California 
all prices f.0.b. Berkeley, California 


Write for specification sheets on the above instruments and 
the complete Donner line of advanced instrumentation 2-A 
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Screw passing through feed tube 


driver manually or by conveyors. 

The Pneuma-Serve removes this 
limitation on production methods 
Screws pass in a split second from a 
hopper, holding enough screws for 
5 to 8 hours’ work, through a plastic 
hose to a special head mounted on a 
power screwdriver. The head grips 
screws in such a way that they may 
be driven at any angle, in any plane. 
After one screw has been driven, 
the next is automatically fed and 
instantly positioned. The operator 
may take the driver and head as- 
sembly to work stations as far as 
20 feet from the hopper. 

A large variety of types and sizes 
of screws up to + inch in diameter 
and up to 14 inches in length may be 
handled. The machine will accommo- 
date virtually any head style, in- 
cluding bolts or screws with washer 
attached, self-tapping screws, sheet 
metal screws, machine screws and 
wood screws 


Capping Resistors 


A VISE with contoured jaws is closed 
by an air cylinder to press lead caps 
over the silvered ends of deposited 
carbon resistors in the Kansas City 
plant of Electra Mfg. Co. The op- 
erator first places the caps, with at- 
tached axial leads, in slotted re- 
cesses in the jaws of the vise. Next, 
the body of the resistor is set into 
position on a support between the 
jaws. An air valve is then pressed 


Removing capped resistor from air-oper 
ated vise used for assembly 
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For the most dependable printed circuits, you need 
the high bond strength, workability, heat-resistance 


of C-D-F DILECTO METAL-CLAD LAMINATES 


q HIGH BOND STRENGTH —©.-1D-F’s special adhesive for metal 


clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate’s superior electrical properties. Heat-resistance, dissi 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely 
bonded foil can be etched cleanly and dipped in hot solder to 
220°C. (428°F.) for ten seconds with a guarantee of no blistering 
or separating. Metal-Clad Dilecto can be punched or machined 
either before or after etching 


EXCELLENT WORKABILITY —On al! five Dilecto metal-clad 


grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic-type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service 


HIGH HEAT-RESISTANCE—Metal-Clad Dilecto Laminates are 
made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass-fabric base. All are ideally suited to printed-circuit applica 
tions in which heat-dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto’s electrical 
and physical properties 


UNLOAD YOUR HEADACHE HERE! © -1D-! 


a big, reliable 


dd source of supply, can help you get the most for your printed-circuit 


Printed circuits based on C-D-F materials are being used 
with great success in military electronic equipment, commer- 
cial television and radio sets, telephone switchboards—even 


sub-miniature radiosonde equipment and hearing aids 
Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y, 


money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet's) or send for the new 20-page 
Dilecto catalog. Let your nearby C-D-F sales engineer (listed in 
Sweet's) help you right from the design stage! 


TYPICAL PROPERTY VALUES 


Copper -Clad Copper -Clad Copper-Clad Copper-Clad 
PHENOLIC PHENOLIC EPOXY EPOXY 
(Grade XXXP-26) (Grade XXXP-24) (Grade GB-116E) (Grade GB-181E) 


Copper -Clad 
TEFLON* 
(Grade GB-116T) 

BOND STRENGTH—0.0014” foi! 

(Lbs. reqd. to separate | 5 to8 5 to8 8 to 12 8 to 12 5 to 8 
width of foil from laminate) 
MAXIMUM CONTINUOUS 
OPERATING TEMP. (Deg. C.) 


DIELECTRIC STRENGTH 
(Maximum voltage per mil.) 


INSULATION RESISTANCE (Megohms) ‘ : . ° 
96 hrs. at 35°C. & 90% RH 90,000 50,000 30 000 20,000 


DIELECTRIC CONSTANT 108 Cycles 4.20 4.20 4.90 4,95 2 85 


120 120 150 150 200 
800 800 700 650 700 


Over 10° megohms 


DISSIPATION FACTOR 10¢ Cycles 
ARC-RESISTANCE (Seconds) 
TENSILE STRENGTH (psi.) 
FLEXURAL STRENGTH (psi.) 


IZOD IMPACT STRENGTH edgewise 
(ft. Ibs. per inch of notch) 


COMPRESSIVE STRENGTH flatwise 
(psi.) 


BASE MATERIAL OF LAMINATE 


COLOR OF UNCLAD LAMINATE 


*duPont Trademark 


0.026 
10 
16,000 x 13,000 
21,000 x 18,000 


0.40 x 0.35 


28,000 


Cotton rag paper 
Natural greenish 


All these standard grades are available with 0.0014’’, 0.0028’, 0.0042’’, or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 


> Cnt Diammd fib 


0.026 
10 
14,000 x 11,000 
19,000 x 16,000 


0.40 x 0.35 


27,000 


Cotton rag paper 


Natural Brown 


0.019 0,018 


60 
46,000 x 42,000 
60,000 x 55,000 


6.5 x 6.0 


60,000 


Fine-weave, 
medium-weight 
glass cloth 


Natural 


80 
48,000 x 44,000 
75,000 x 65,000 


13.5% 11.5 
62 000 


Medium-weave, 
medium-weight 
glass cloth 
Natural 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 16, DELAWARE 
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0.0006 
180 
23,000 x 21,000 
13,000 x 11,000 


6.0 x 5.0 


20,000 


Fine weave, 
medium-weight 
glass cloth 
Natural 
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¢e 5,000,000,000 ohms? x 
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WITH LABORATORY ACCURACY? 


Aum Sn i ls 


THIS MEASUREMENT 
LABORATORY IN ONE 
COMPACT INSTRUMENT 
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high feedback amplifier 
unique circuitry 


precision components 
voltage-regulated plate and filament supply 


elimination of the effects of tube aging and meter- 
resistance fluctuations 









For high accuracy and high stability. Write for Bulletin 1-105 for 


full information. 


TECHNOLOGY INSTRUMENT CORP. 


54s Main St., Acton, Mass. COlonial 3-7711 
West Coast Mall Address: P.0. Box 3941, North Hollywood, Calif. POpiar 5-8620 
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PRODUCTION TECHNIQUES 


ontinved 


with the hand to close the 
vise, thereby pre oe the 
firmly in position. A Redington air- 


actuated counter is + savalle sled with 


right 
caps 


the vise air cylinder to give a pro- 


duction count automatically 


Magnet Controls Torque 
in New Air Screwdriver 
A NEW TORQUE-CONTROLLED air gun 


known as the 
nounced by Chicago Pneumatic Tool 


Magnamatic, an- 


Co., disengages fully the instant 
that proper torque is attained. The 
tool stays disengaged until the 
screwdriver or nut runner is re- 
moved from the work. The human 
element in determining proper 
fastener tightness is removed en- 
tirely from the driving operation. 
Because the clutch jaws remain 
separated, the objectionable ratchet 
ing or impacting action and other 
undesirable features found in con- 
ventional clutches are eliminated. 

The life of clutch components is 
greatly increased, due to the ab- 
sence of any hammering action; 
screw bits last as much as twenty 
times longer due to the total ab- 
sence of impacting; damage to 
screw heads and surface finishes of 
products is greatly diminished and 
the objectionable noise of an im- 
pacting clutch is eliminated. 

To get maximum efficiency from 
a threaded fastener, it usually 





Driving assembly screws in filter units 
with new magnetic-clutch air tool 
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Highly schemati 
he-horizon 


the 


drawing illustrates the po ible d 
transmission. The effect is similar to that o 
Light can be seen miles away from behind 


Something new 
on the telephone horizon 


ecw) photographe ad 
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his experimental 60-fo« 
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t 
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(rear 


Laboratories 


designed for 


phen 


mena 


lelephone conversations and tele 
Vision pictures can now travel by ultra 
high-frequency radio waves far he 
yond the horizon. This was recently 
demonstrated by Bell Pelephone Lab 
oratories and Massachusetts Institute 
of Technology scientists using “over 
the-horizon” wave propagation, an un 
portant recent development in the 


radio transmission field 


Phis technique makes possible 200 
mile spans between stations, instead of 
the 30-mile spans used for present line 
of-sight transmission. It opens the way 
to ultra-high frequencies across water 


or over rugged terrain. where relay 


BELL TELEPHONE LABORATORIES ‘a 


»# America pro le 


reers for eat 
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tations would be difficult to build 


In standard microwave line-ol sight 


transmission lations are so spaced 


But 


that the main beam can be used. 


now, with huge 


OU-Toot antennas, 
much higher power, some signals drop 
off this main beam as it shoots off into 
space These signals rea hdistant point 
beyond the horizon after reflection ot 


The 


greater powel and larger antennas of 


sattering by the atmosphere. 


the “over-the-horizon” system permit 
recapture of some of these signals and 


make them useful carriers The sys 


ill bye i 


existing radio relay links 


lem wv valuable suppleme nt to 
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Corning Metallized Glass Enclosures like these are used 
for hermetically sealing rectifiers, resistors and capacitors. 


from moisture, mold, dirt, thermal shock 


You've got to safeguard delicate com- 
ponents so they can stand up under 
rough and tumble operating condi 
tions 

Encapsulate sensitive components 
in rugged Corning Metallized Glass 
lubes and you give them stamina 
they otherwise lack 

You protect them in a hermetic seal 
from moisture. You keep out dust and 
dirt. You prevent moulds and fungi 
from settling on them 

When assembled with metal end 
caps, Corning Metallized Glass En- 
closures can take sudden temperature 
changes—from as much as 275° C. to 
ice water. And they are not affected 
by atmospheric changes. 





Please send me descriptive catalog sheet on Corning Metallized Glass Enclosures. 


DRRIRD ceressesssssseassnsesessasssnesssemesemenmenensenennsets 


Company ... 


| 

| 

| 

| 

Add 

| FOOD ...-....ccecrecerrcnccnreccsrccccscecsccccscscccscorsocencasosescncecersscscsocecveconocecs cose ceesscoconococooonsesososceeececse: 
| 

! 

| 

| 


The protection of metallized glass 
enclosures is permanent. Bond 
strength for metallizing used on en- 
closure tubes has been measured at 
1500 to 2000 pounds per square inch, 
Because the glass is transparent, you 
can see inside the tubes to check the 
condition of components. The electri- 
cal characteristics of the glass are ex- 
cellent 

You can get metallized glass en- 
closures in a variety of sizes. We'll be 
happy to send you a descriptive cata- 
log sheet telling you more about them. 
Or, if you have some specific prob- 
lems metallized glass enclosures might 
help you solve, we'll be pleased to work 


with you. Write, wire or phone us. 


Ril ib eiaalinle Couning means reseatch in GR ene mween, 
CORNING GLASS WORKS,36-10Crystal St., Corning, N. Y. 


New Products Division 
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New tool drives screws to optimum 
tightness in plastic housing of tape re 
corder, avoiding distortion of housing 


should be driven to from 80 to 85 
percent of its breaking or stripping 
load. A screw that is driven too 
tightly may strip its threads, break 
or distort the part or cause ultimate 
failure of the assembly. Failure 
also can occur if the fastener is too 


loose because of low 


fatigue re- 
istance 

rhe new tool permits desired toi 
que to be applied consistently ove 
high production runs without re 
liance on operator skill, with in 
creased tool life, and at higher pro 
duction rates 

Torque setting is achieved by 
screwing a permanent magnet as 
sembly in or out of the upper clutch 
jaw. This adjustment changes the 
depth of engagement and the angle 
of contact of the teeth on the clutch 
jaws. 

The top drawing in Fig. 1 shows 
the clutch set to deliver maximum 
torque. The magnet assembly has 
been screwed as far into the upper 
jaw as it will go, allowing the lower 
jaw to move to the left until the 
armature plate contacts the magnet 
assembly. The teeth of the jaws are 
now at their maximum depth of en- 
gagement and the torque required 
to cam the lower jaw out of and 
away from the upper jaw will be 
high because of the steep angle of 
contact of the teeth 

The lower drawing shows the 
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&/ / THE GREATEST NAME IW ELECTRICAL WIRE AND CABLE 


It takes a unique combination of modern production 
facilities, rigid quality control techniques and skilled 
workers to make consistently top quality magnet 
wire.,.and General Cable has it! That’s why General 
Cable magnet wire is noted throughout industry for 
its extraordinary uniformity...providing the ulti- 
mate in high level performance. 

Important, too, General Cable can always supply 
you with exactly the magnet wire you want... when 


you want it! They make every type, shape and size 





Modern methods assure product uniformity. 


Formvar, Plain Enamel, Nylon Enamel, Silicone, 
and other synthetic enamels, with light, intermedi- 
ate or heavy coatings. 

Cotton, Paper, Silk, Nylon, Glass and Special High 
Temperature Covering with single and double wrap- 
pings, similar and dissimilar materials 

Plus bonded paper and glass, or other specialized 
types. You name it and General Cable makes it 
and makes it right! So look to General Cable for all 


your electrical wire and cable needs! 


GENERAL CABLE 


CORPORATION 





BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 
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GENERAL CABLE CORPORATION 


Executive Offices: 420 Lexington Ave., New Y 


SALES OFFICES: Atlant 
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GLASS MULTIFORMS 











Did you know that multiforms in 
glass have greater inherent 
elasticity to make them more shock 
resistant than glass tubing or 
pressed glass? Here are the ideal 
multiforms for Iron Sealing and 
Kovar Sealing, matching the ex- 
pansion of these metals over their 



































entire working range. They resist 





mercury attack, have ample 
mechanical strength and seal 
readily. Our laboratory is prepared 
to assist you in selecting the proper “ge Pe 


MANSOL can — 
MULTIFORMS to seal ie. 
the following: Dumet, Fe 


co, Rodar, meee 
_ #4 Alloy, Tungsten and Stainless 
eel, Be 


MANSOL also makes 


MULTIFORMS of STEAT i TE 


We specialize in small die-pressed 
ceramic parts held to the closest 
tolerances. All tools and dies are 
made in our shop to assure quick 
eee 





glass for any metal. 










@ if you are still making your own multi. 
forms, let Mansol help you with your multi- 
form problems. ' 


@ Write to Dept. & for the 


sta ae co ty 
ee eee ee eee el As, 
ore 3 ; 
140 LITTLE STREET BELLEVILLE, N. J a al ee 
Ke sf : MANSOL a 
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UPPER MAGNET 
JAW ASSEMBLY 
\ \ . 


ARMATURE 
PLATE 






MAXIMUM 
DEPTH OF TORQUE 
ENGAGEMENT 


MINIMUM 
TORQUE 
















DEPTH OF 
ENGAGEMENT 





FIG. 1 
clutch 


Screw adjustment in magnetic 





deliver minimum 
magnet assembly has 


clutch set to 
torque. The 
been screwed out of the upper jaw. 
With this setting, the 
plate contacts the magnet assembly 
teeth are fully 
meshed. With the teeth so engaged, 
the angle of contact is relatively 


armature 


before the jaw 


small and a considerably small 
torque will cause the lower jaw to 


cam out of the upper jaw. 


Cutting and Flattening 
Helices for Potentiometers 


RESISTANCE elements for single-turn 
precision potentiometers are wound 
on straight wire cores, coiled into 
a five-turn helix, sawed apart and 
then flattened to give single-turn 
elements that fit into the cups of 
linear precision potentiometers, in 
the Hicksville, N. Y. plant of Fair- 
child Controls Corp. 

The first step in the cutting-apart 





Inserting helix in holding fixture 
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STANDEE RESISTOR 


Terminals designed for printed- 
wiring circuitry. Spring-clip ac- 
tion locks STANDEE securely dur- 
ing soldering phase of assembly 
Available in 10 watts to 30 watts 
6000 to 21,000 ohms. (Wattage 
and Ohmage based on length) 

e Five lengths — 142” to 4” 

















SERIES 43 CONTROL SERIES 39 CONTROL 





1 ohm to 50,000 ohms. Wire 
wound. Plus/minus 10%. Closer 
tolerances available. 2-watt 
rating 


* Screwdriver-adjusted for semi- 


permanent settings 

Available as rheostat or poten 
tiometer. Wire-wound. 2-watt 
rating 


Plus/minus 10%. Closer toler 
ances available 

Resistance element wound on 
glass fiber core, sealed in stea 





1¥4” diameter X 9/16” deep Terminals designed for printed tite tube 
« Terminals reversed to meet wiring connections . Standee permits maximum heat 
printed-wiring requirements. « 4ohm to 5,000 ohms; plus/minus aie printed-circuit 
» Rotation: Mechanical, 300 20% ot 
effective, 280 « %4” diameter X % deep 


Three typical printed-wiring components by 
Clarostat. Others available. Ease of instal- 
lation in sub-assemblies of printed-wiring 


circuitry, accounts for low cost factor. 
Always, there’s a Clarostat control or resis- 
tor to meet every application need. 


Let us collaborate in your printed-wiring and other avtomation 
requirements and problems. Latest Engineering Data on request. 


CLAROSTAT MFG. CO. INC., DOVER, NEW HAMPSHIRE 
In Canada: Canadian Marconi Co., Lid., Toronto 17, Ont. 


- Manutactured under license in Greet Britain by A. B. Metal Products Lid., 17 Stratton $1, 
London W. I, Concessionaires for Britith Commonwealth except Caneda. 
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for 


maximum dependability 


= shecily 


EDGE-LIT PANEL MOUNTING 


Series L2000 


Designed for MIL-P-7788 panels. 
Sturdily constructed with integral 
molded-in terminal and snug-fitting 
plastic lens that will not vibrate 
loose. Easy to mount. Write for 
Hetherington Bulletin L1. 


REGULAR PANEL MOUNTING 


Series L1000 
Combines exceptionally small size 
and light weight with durable con- 
struction. Unaffected by heavy shock 
or vibration. Effectively sealed 
against moisture. Terminal is molded 
into the assembly. Write today for 
Hetherington Bulletin L1. 


HETHERINGTON 


In addition to the standard indicator lights illus- 
trated, Hetherington produces many adaptations 


and “‘specials’’ for military as well as commercial 


INDICATOR LIGHTS 


needs. Write for details on any type. 





“PUSH-TO-TEST" INDICATORS 


Series L3000 


Widely used in military aircraft and 
ideally adapted to many industria! 
uses. Bulb is lit by pressing spring- 
mounted plastic lens button. Sup- 
plied with or without silicone rubber 
boot for moisture protection. Write 
for Hetherington Bulletin L1. 


SWITCHES 


WITH BUILT-IN LIGHTS . 
in a variety of types and switching 
arrangements save weight and panel 
space. Write for Hetherington 
catalog 


HETHERINGTON, INC. 
SHARON HILL, PA. 
West Coast Division: El Segundo, California 


Use xs ‘card last page 
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Inserting compressing plug over bolt 
anchored in anvil of machine to hold 
fixture in position and tighten helix 





Moving lever of armature undercutter 
to move helix through cutting wheel 





Cutting helix into single-turn windings. 
Thumb nut is placed over bolt to hold 
fixture in position and tighten helix 
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selenium 
DLLOW rectifiers 


f 


~~ 


desioneG. 


Gr fuer 


Four output ratings from 65 to 150 milliamps, and 
a choice of three terminal styles, are now avail- 
able from Federal to meet your printed circuit 
requirements. 

The new terminal designs cut your assembly 
and soldering costs... permit rapid automatic o1 
manual insertion into printed circuit boards. 

Terminal shoulder stops keep the rectifier plates 
off the board. Result: rectifier cooling is im 
proved and extra board area is freed for additional 
printing! 

And, as with all Federal selenium rectifiers, you 
can count on their long life, high output voltage, 
low temperature rise, excellent humidity resist 
ance, and UL acceptance. 


FTR No. 1266 1279 «+1265 1308 
ROvietucineaian) & 65 65 65 
AC Input V (rms moximum 130 130 130 +«*130 
Terminal Type A B } B 





For more 











TERMINAL TYPES 


DESCRIPTION 











Square Tipped —for light 
gauge printed circuit boards 
up to 1/16" thick 


16” printed 


Snap-in—for | 
circuit boards subject to 
vibration or inversion. Termi 


nals lock rectifier in place 


Tapered — for maximum ease 
of insertion in heavy-gauge 
printed circuit boards up 

to Va" thick 


FEDERAL PRINTED CIRCUIT RECTIFIERS 


“1495 


1444 1357 1297 445 1400 1383 1494 
65 15 } 5 Of 100 
! 30 } 30 weve 
fp # A 


information on Federal Printed Circuit Rectifiers 
phone NUtley 2-3600, or write Dept, F-913 


ELECTRONICS 





Federal printed circuit rectifiers can be designed for your 
application in ratings up to 195 volts AC and 600 milliamps DC 


A DIVISION oF 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
COMPONENTS DIVISION ~ 100 KINGSLAND ROAD « CLIFTON, N. J 
/ / Standard Telept ‘ / bles Mfa Ca 


Montreal, ?_ @ 


New York 





i * Dio ‘ ‘ f p,. 6786 1 Se 
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A single test to check your own findings 
—or a complete qualification series to 
satisfy your customer or the Government. * 


IF laboratories a 
within | Organization 


To do your testing, E.T.L. maintains thirteen separate well equipped, fully staffed 
laboratories in these fields: 





Electronic’ Mechanical Radioactive 

Environmental Physical Spectrophotometric 

Electrical Photometric Ultrasonic 

Chemical Radiometric X-ray 
Photomicrographic 


‘In the Electronic field, for instance, measurements and determinations can be 
made over extreme high and low range of parameters for the usual characteristics 
such as Capacitance, Resistance, Frequency (including the microwave region), 
Power, Power Factor, Interference, etc. Qualification Tests can be made to Military 
Specifications such as 





ASESA List No. 100 Electronic Parts and Materials Contoured flattening head and anvil, 
MIL-E-5272 Electronic Equipment, Aeronautical with winding in position 
MIL-E-5400 Electronic Equipment, Airborne 
MIL-E-8189 Electronic Equipment, Pilotiess operation involves inserting the five- 
MIL-1-6161 Electronic Equipment, interference turn helix into a circular plastic- 
eare-Sre- TOS lined holding fixture having a slot 
a through which the blade of the cut- 
MIL-L-770 Radioactive Material : a oe 
: ting saw can run. With the helix in 
MIL-L-25412 Luminescent Material —Fiuvorescent Die . . : 
position, the fixture is slipped over 
E.T.L. Services are independent, impartial, and as confidential as your own. Using a bolt on the anvil of an ar- 
E.T.L. Services is like finding extra trained talent and extra test equipment without mature undercutter made by Hull- 
adding to your payroll or capital investment. horst Tools Inc., Toledo, Ohio. A 


special plug is inserted in the other 
end of the fixture, and a thumb- 
screw is placed over the bolt and 
tightened to compress the helix and 
for 60 Years at the same time fasten the fixture 
to the anvil. A lever attached to the 
bed of the machine is then used to 


ELECTRICAL TESTING LABORATORIES, INC. Swe ee 


2 EAST END AVENUE * BUTTERFIELD 8-2600 * NEW YORK 21, Individual turns are flattened 
with a pneumatic hammer having 


A detailed list of services and facilities will be supplied on request 


Testing for Industry 
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high-power rectifier 


Only 2” (without leads) and %” in diameter, the 
AMPEREX 6339, a miniaturized, ruggedized version 
of the 3B29, operates under more stringent condi- 
tions than its prototype. This miniature, high-vacuum, 
external-anode, clipper diode and rectifier tube is 
designed to be enclosed in a complete liquid-cooled 
package, including power supply and pulse modu- 
lator components. It may also be operated in air at 


reduced ratings, in applications where liquid cooling 


is not required. 





The AMPEREX 6339 may be 
mounted in a standard 60 amp. 


PARTIAL DATA — AMPEREX 6339 









Filament Voltage 6.3 fuse clip, as illustrated. For high- 
Filament Current 1.55 power operation in air, an 
: . auxiliary cooler which will also 
OIL i ti 
a i stats cgeacseas ww te ai ciel ae serve as a mount may be used. 
1 F ‘ ' . ‘ . . 
ae accom — 400 280 an Flexible leads terminating in 
Average Current 100 65 ma de #6 and #8 lugs are used for 
Silicone Oil Coolant Temp —65°C to +165°C heater and cathode connection. 
Typical Operation (Three-phase, Bridge, Choke Input Filter) These allow the tube to be 
No. of Tubes 6 mounted in an extremely small 
Peak Inverse Voltage eee space, and the leads may be 
ees, Aaaee Canes a brought out to any convenient 
Average Anode Current (per tube) 65 ma de . ; 
Output Voltage 14,000 volts de terminal strip or stand-off 
Output Current 195 ma de insulator. 
In AIR Maximum Ratings (sea level) 
—_—a — AMPEREX 6339 $35.00 net 
vailiery Auxillery : : 
Cooler Cooler See it at your local electronic parts dis 
Peak Inverse Voltage 12.000 12.000 volts tributor, or write direct to factory for 
Peak Current 200 400 ma detelled dote sheets 
Average Current 50 100 ma de 
Ambient Temperature —~55t0 +85 —55 to + 85°C 
Typical Operation (Three-phase, Bridge, Choke Input Filter) 
No. of Tubes 6 6 RETUBE WITH wee 
Peak Inverse Voltage 12,000 12,000 volts 
Peak Anode Current 100 200 ma 
Average Anode Current (per tube) 33 67 ma de ELECTRONIC CORP. 
Output Voltage 10,500 10,500 volts de 
Output Current 100 200 mo dc 230 Duffy Ave., Hicksville, L. N.Y. 


In Canada: Rogers Majestic Electronics, Utd. 
11.19 Brentcliffle Road, Leaside (Toronto 17) 





» 

Lui contoured faces made from rein- 
forced fiber. This hammer setup 
> : t bends the ends of the single turn 
SUX y just far enough in the opposite di- 
rection so that they meet precisely 
seconds when they spring back after the 

ae hammer is released. 

Use of fiber and plastic on all 
tools prevents damage to the fine re- 
sistance wire during this processing 
action 





Resistor-Varnishing Setup 


A MOISTURE-RESISTANT varnish coat- 
ing is applied to finished deposited 
carbon resistors by a semiautomatic 
mechanized setup in the Kansas 
City plant of Electra Mfg. Co. Ma- 
chine capacity is over 10,000 re 

| sistors per day. 

The operator transfers resistors 

| one by one from a metal tote rack 





| tothe projections of a motor-driven 
feed wheel at the input end of the 
machine. This wheel takes the re- 
sistor bodies through a_ varnish 


4 mW, 
Performance evaluation of a Fischer electronic . 
(low frequency — high frequency) filter; wave forms signify bath, then transfers the resistors 
the following: Variable null marker to check points on automatically to a short conveyor 
response curve at | Kc, 2.2 Ke and 5.5 Ke. This is a log amplitude 
presentation where the frequency is multiplied by a factor 2 ; : 
of 10. Instrument used is SGI Sweep Generator; courtesy varnish drains off one end of the 
Panoramic Radio Products Corporation resistor without forming tears. At 


chain running at a slant so surplus 


the other end, this draining chain 


es full-size photo of any | runs between two motor-driven 
| scope pattern for evaluation 
of transient phenomena! 


This special Fairchild adaptation of the Polaroid-Land principle 
delivers a permanent, photographically accurate, full-size record of 
single transients or identical repetitive phenomena in 60 seconds 
after they appear on the C-R Tube. It is the only practical method 
to obtain a quick, permanent record of scope patterns like the one 
above. Because this photographic method is so fast, laboratory work 
can proceed continuously without interruptions or delays so usual 
where conventional film is used. The life size 3% x 4% in. image makes 
evaluation easy and accurate. Camera is automatically in focus when 
attached to the oscilloscope. Also provides for critical focusing ad 
justment where thick grids or filters are interposed between the 
tube face and camera hood 
For accurate records of continuously varying phenomena or single 
transients and stationary patterns on 35 mm. film, the Fairchild 
Oscillo-Record Camera is available. For more information, write 
Fairchild Camera and Instrument Corporation, 88-06 Van Wyck 
Expressway, Jamaica, New York, Department 120-23A2. 
resistors have slots through which the 


AIRGHILD roa tt nia 


OSCILLOSCOPE RECORDING CAMERAS | resistors fully protected. Resistor bod 


ies are not touched by hand until after 
they have received the varnish coating 





Loading resistors on feed wheel at in 
put of varnishing machine. The comb 
like metal tote racks used for these 
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for your exacting requirements 


ELECTRONICS 


marbelite — 


Premium capacitors at economical cost. This 
small, compact style is impregnated with a 
tough, plastic material used exclusively by 
Good-All. The paper tubes are heavily impreg 
nated. Ende are sealed with thermo-setting 
plastic. Ma-btelite will not crack or dry out 
assures long service life and superior field per 
formance. MYLAR or paper dielectric 


film-x 


A family of hermetically-sealed capacitors with 
My Lar dielectric. All types provide high insula 
tion resistance and low power factor. In the 
temperature range up to 85°C an appreciative 
space saving is gained through the use of Film 
X. For higher ambient temperatures, Good-All 
has designed its ‘“‘HT’”’ series of high-tempera 
ture MYLAR capacitors 


printed circuit Ga 


Many capacitor designs for printed circuits are 
in quantity production for Good-All customers 
A special printed circuit bulletin which illus- 
trates various lead and case arrangements is 
available. Other designs can be created to meet 
the electrical and mechanical needs of new ap- 
plications. Special packaging for magazine feed 
ing can be provided as required 


Ay 


re Tait le | 


seramelite —__6000-ALL  p- 


High heat and humidity resistance at low com 
parative cost Good-All’s thermo-setting plastic 
end seal bonds securily to the leads and to the 
tubular ceramic case. The seramelite capacitor 
series includes pin-type design in which both 
leads emerge from the same tube end. MYLAR 
or paper dielectric may be specified 


military —=- 


To extend our service to customers, we have 

designed a wide line of capacitors to Mil-C-25A 
specifications, Current QPL listings will supply 
approval information. Design and production 
facilities are kept available for specialized work 
in conjunction with new or unusual requiré 

ments. MYLAR equivalents are available for all 
CP-type capacitors 


service plus... 


We pride ourselves on out-doing other large 
capacitor manufacturers in providing customer 
service. Flexible production scheduling, plu 

efficient paperwork handling, plus excellent 
shipping facilities make Good-All service the 
best in the industry. Our engineers are ready 
to work with you on special applications. Writ 


wire or phone for specifications and quotations 


Jse post card on last page 
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Where dependability, 
long life and uniform 
performance are 
all-important ... select 










wheels that pick up the resistors by 
their leads and transfer them toa 
clean conveyor chain for transport 
through a long baking oven. A sin- 
gle electric motor working through 
a reduction gear drives all convey- 
ors and wheels, insuring precise 
synchronism of feed. ‘ 


Packaging Resistors for 
Automatic Unloading 


THE PROBLEM of loading 4-watt 
carbon resistors into a bulk shipping 
earton holding 2,500 resistors, with 
the units neatly oriented to give an 
automation pack that can be fed 
directly into automatic handling 
equipment, has been solved in the 
Philadelphia plant of International 
Resistance Co. with a unique vibra- 


HARD GLASS 
Miniature Beam 
Power Amplifier 


tor-activated loading machine. 
The resistors are dumped into the 


Here’s another advance in the Bendix ELECTRICAL RATINGS* 
Red Bank “Reliable” Vacuum Tube 


Fe: ; ond al bull Heater voltage (AC or DC)** 6.3 volts 
program. Featuring a hard glass bulb Nester current 0.6 amps 
and stem with gold-plated pins... Plate voltage (maximum OC) 275 volts 

' : : Screen voltage (maximum DC) 275 volts 
plus a conservative design center of Peak plate voltage (max. instantaneous) 550 volts 
cathode temperature .. . the Bendix Plate dissipation (absolute max 12.5 watts 
Red Bank RETMA 6094 can operate Screen dissipation (absolute max 2.0 watts 

oa Cathode current (max. instantaneous 

at temperatures up to 300° C. com- peak value) 100.0 ma 

pared to an average of only 175° C. Heater -cathode voltage (max.) #450 volts 

- : Grid resistance (max.) 0.1 megohm 

for soft glass bulbs. Thus, this new Grid voltage (max.) +5.0 volts 

tube ideally meets aircraft, military (min.) 200.0 volts 

: . er Cathode warm-up time 45 seconds 

and industrial applications where free (Plate and heater voltage may be applied simultane- 
dom from early failure, long service ously.) 

life, and uniform performance are *To obtain greatest life expectancy from tube, avoid 

essential. designs where the tube is subjected to all maximum 


ratings simultaneously. 


. . **Voltage should not fluctuate more than «5% 
The Bendix 6094 uses pressed ceramic 


spacers, instead of mica, for element 
separation. In other tubes, deteriora- 


MECHANICAL DATA 





tion of mica in contact with the hot Base 9 pin miniature hard glass— 

cathode causes loss of emission which oun gold ne 
is greatly accelerated under shock and Max. over-all length : 2%" Setup used for achieving perfect align- 
vibration. Ceramic eliminates this Max. seated height.......... 2H" ment of resistors as they are fed into 
bi i dl Sona Max. diameter ; ”* shipping carton. Operator at top dis- 
Pree Gan Greasy Secuces Camage Mounting position ‘sine a tributes incoming batch of 2,500 re- 
caused by fatigue failure of parts. as sed ore sistors approximately equally to the 
Max. impact shock 500g five chutes of the loading machine. 
For complete details on our special- Max. vibrational acceleration 50g Operator at bottom removes loaded 
purpose tubes, write today. (100-hour shock excited fatigue test, sample basis.) cartons and puts empties in position 


input of this machine in bulk lots of 
2,500 at a time and counted out by 
weighing. An operator on an ele- 
vated platform spreads out these re- 
sistors and breaks up tangled 
batches as they slide down a wide 
metal chute under the action of a 
motor-driven oscillating feeder. 
About half-way down, this chute 
has longitudinal partitions that 
align the resistors parallel with 
their direction of motion in five 




















Manulacturers of Special- 
Purpose Electron Tubes, ta- 
verters, Dynamotors, Voltage 
Regulators, Fractional D.C, 
Motors and A.C. and D.C, 
‘ 


DIVISION OF 


EATONTOWN, N. J. 


West Coast Soles and Service: 117 &. Providencia Ave., Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd $t., New York 17, N. Y. 
Canodian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.Q. 
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Label courtesy of Rembert Wurlitzer 


/ emo ong 
= 


oni? Sura sina 7 zen 
wiek OP TUE CRIESMAN 


Just as the mark of the master craftsman 





‘ is applied only to those articles worthy of his reputa 
tion, the FXR seal on Precision Microwave Test Equip 
ment marks each production line unit as a master 
piece of custom craftsmanship. 


DEPENDABLE SUPPORT ITEMS 
FOR MICROWAVE SYSTEMS 


Stradivarius aimed for the perfect violin. At FXR, 
the goal is perfection in microwave components. 
The Waveguide-to-Coax Adapter, the Directional 
Coupler, and the Broadband Thermistor Mount 
shown below were designed with excellent charac- 
teristics over the entire waveguide frequency range. 
They are only part of our complete line, each item 
of which is in its own way a masterpiece of mechani- 
cal design and electronic performance. These are 
products worthy of the name they carry and the 
industry they serve. 








WAVEGUIDE-TO-COAX 
ADAPTER 

VSWR = 1.25 

Send for the FXR catalog, showing a complete line of 


custom-crafted Precision Microwave Test Equipment. 


comm ( TY 5 | 
or 20db tN 
2 A0de 





vo NOM EE Py | Ts ce etl Neale 
aa ben a Bea rl Sd 


PRODUCT LINE sue 


a mT Py. 263- 266. 
‘55 BUYERS’ GUIDE 
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rows. The resistors drop lead-first 


rs 
off the main chute into five narrow 
secondary chutes running almost 
vertically downward and then grad 
ually curving to an almost horizon- 


tal angle at the output. 
The secondary chutes are at 


. 
tached to the main chute and re- t 
ceive the same j-inch vibratory 
stroke at 490 rpm. 


An operator at the output of the 
loading machine first places an 
empty cardboard carton in the hold- 


© ® 
ing fixture, which is mounted on a 
shaper mechanism. Next, she in- 
serts in the carton a temporary 


alignment frame having four 
metal separators. These divide the 
GENERAL MOTORS offers exceptional opportunities in shipping carton into five sections 
each directly under one of the five 
output chutes, Finally, a sheet metal 
back-plate is placed over the separa 


this field as a result of newly expanded programs of research 
and development—and now, also, pilot plant production. 


These are permanent programs of great and increasing im- tors and locked in place by pushing 
portance to General Motors in its electronic, automotive, down holding clamps. 

aircraft engine, locomotive, household appliance and mili- As_ resistors emerge from the 
tary activities—not just temporary study or short-term secondary chute, they hit the back- 


development programs. 


Physicists, physical chemists and electronic engineers with 
baccalaureate or advanced degrees and those with transis- 
tor, diode, photo-cell, other semiconductor and _ related 
experiences in research, development or process and produc- 
tion will find: 


e Important, interesting and challenging problems 
e Modern facilities 
e Congenial association with others skilled in these sciences 


Resulting in maximum personal satisfaction, development 
and recognition, 


Upper-level positions for those shown to qualify. 


The unusual employe benefits of General Motors are pro- 
vided by this 20-year-old GM electronics division. Reloca- Plesiee cepecstee ame in omptr 
tion expenses are paid. Pleasant Indiana community with carton that rests on top of shaker 
excellent living conditions, schools and many other advan- mochentom 

tages. Letters held in complete confidence. Give information 
on education, experience, military duty and personal data. 





Address: Personnel Director, Department MM 


Liteo kyle 


GENERAL DIVISION OF 
MOTORS! GENERAL MOTORS 


KOKOMO, INDIANA 





Placing baffle over separator frame 
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need in Ferrites 


Sleev es 


Whatever you 


Antenna Rods 
Toroids Threaded Cores 
Cups Coil Forms 


( ores 


There is a MOLDITE quality engineered 
product perfect for your application. 


also Magnetic lron Cores 
Molded Coil Forms 


(iron & phenolic) 


Send for our catalog NM No. 110 





Robert T. Murray Co Jerry Golten Co William A. Franklin 
604 Central Avenue 0 W. North Ave 3 Holly Road 
East Orange. N. J Chicago 22, ti North Syracuse, N. ¥. 


ec 
47 
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... and backed by MOLDITE’S reputation for highest quality 
and guaranteed uniformity from first to last. 


The use of a MOLDITE ferricore properly designed into a specific coil 
has the following advantages. 


@ Lower losses (eddy current) 


@ Smaller sizes for more compact 
construction 


@ Higher efficiency 

oa Higher perin ibility 

@ Lower operating temperatures 
@ Less 
@ Lighter weight 
@ Lower cost 


corona effect 


1410 CHESTNUT AVE., HILLSIDE 5, NW. 3 


$$ —$— 
As J l t John 5S. Plewes Co 

3 Ay 4 4 Humbercrest Blvd 
i A s Ca f A ! to 9 t 
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A120 MC Grid Dip Oscillator 
Your Hand! 


You Hold in 


staat 


ALTO G-21 
Grid Dip Meter 


$4150°° 
New! 7 to 120 MC! 






5% accuracy! Transistorized! 


Printed Circuits! Direct reading! No plug-in coils! 
Rugged, battery driven, weighs 18 oz.! 


Cradle this unbelievable, feather- 
weight new Grid Dip Oscillator in 
your hand -and make transmitter. 


receiver or system frequency meas- 
urements with convenience 
known before! 


never 
Operate all controls 
with one hand— with your fingertips. 
Obtain | KC modulation with a flick 
of modulator switeh (audible 
Increase 


signal 
in headphones). gain for 
“dip? 
meter, Open the rugged, sho« k proof 
alkyd resin case: the radical 
yet proven new cire uitry that makes 
this possible 


good indication on front panel 


study 


Write Today for 


The price? $150--much less than a 


large, ac powered laboratory instru- 


ment would cost you. 
Why not check the brief specificea- 
tions, then write today for complete 
details! 

SPECIFICATIONS 


Frequency Range . 7 to 120 Mé 


Modulator Frequency 1 KC nominal 
Aecwrety « 6 + es 5% below 100 Me 
Battery Life . $0 hrs. (continuous 
Miaisc ks «ee ee 
Weight. . 18 oz. complete 
Price $150.00 fowb. factory 


Data such jec tto change without notice 


Complete Details 


ALTO SCIENTIFIC ee 


855 Commerctat Sr. * Pato 


DAvenrorr 4-47 . A 
<7, 


Avro, CALIFORNIA, 


Se 
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five 


Resistors 
chutes hit baffle plate end-on with just 
sufficient momentum to drop flat into 
carton below, giving desired alignment 
of resistors in carton 


sliding down output 


plate end-on and drop into their re- 
While being 
carton and inserts are 
the shaker mechanism, 
serves to slide the 


spective compartments. 
filled, the 
shaken by 
resistors 
back and forth so that their bodies 
still remaining 
This gives maximum utili- 
A combina- 
490-rpm speed and ¢-inch 
stroke proved optimum for keeping 
the alignment 
as they drop into the shipping car- 
ton at the output of the 

When all the resistors of a batch 
have dropped into the carton, the 


which 
interweave while 
parallel. 
zation of carton space 
tion of 


resistors in perfect 


chutes. 





Lice iciinmensinie ta diaemannaipais 


Isometric sketch of shaker-box as 
sembly and output chutes. Electric 
motor driving eccentric weight arrange 
ment in box causes resistors to slide 
back and forth past each other in car 
ton for maximum utilization of srace 
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Why we choose 
iNCo DYNAMOTORS 


“Precision airborne communication equipment must 
have a dynamotor of consistently reliable quality . . . 
that’s why we specify Winco.” 

says Mr. Paul Wulfsberg, 

Ass’t. Director Engineering and Research 


Cedar Rapids, lowe. 


WINCO DYNAMOTORS are manufactured on 
a wide range of rugged frames that allow for 
broad design applications. Winco engineers 
have a decade of experience in successfully de- 
signing dynamotors to rigid military and com- 
mercial specifications. They tackle each power 
conversion and/or supply problem individually, 


either modifying a standard Winco machine, Collins 18S Transmitter/Receiver, 
ce sed f liable HF 

or designing a special unit to meet your exact eee ee. eee ae 
> > tions in major air-lines and execu- 

requirements. Winco speciabists then plan its tive aircraft uses a Winco-Engin- 


eered Frame 51 Dynamotor 


manufacture on a production basis to keep costs 
down and final performance quality at its best. 


Winco dynamotors are lightweght, compact and 
totally enclosed and ventilated. Precise static 
and dynamic balance is assured by the most 
modern machines — each dynamotor is thor- 
oughly tested with periodically calibrated pre- 
cision meters. 





SEND THIS COUPON TODA Y for complete information on how 


Winco can supply you with reliable, efficient dynamotors and power amum- 
supplies produced in volume at low cost | 


LD a WER for the Nation’s Mobile Communications 
WIECO PO : | To Wincharger Corp., Sioux City 2, lowa 





| Send me the facts on Winco Dynamotors | 
and Power Supplies 

| Company | 
CORI ORA . ION | Address | 
. . | co State | 

Sioux City 2, lowa Coupen te. 168 
Subsidiary f ZENITH Radio Corporation a ————s —w ee — ee <a ae coe “il 
ELECTRONICS October, 1955 Want more information? Use post card on last page 259 


IN COMPUTERS...IT’S ACCURACY THAT COUNTS! 


hi a. 





PRODUCTION TECHNIQUES continued 


Questions Design Engineers 


ask about (REGOHM| (REGOHH) 


e Acompact, universal electric circuit controller of the direct- -acting | 
finger type, for voltage, speed or current regulation. (For details, | 
see General Bulletin 4505.00) 


e What is a REGOHM? 


Who uses the REGOHM? 


It is specified as a component in equipment made by every major 
power equipment manufacturer in the United States. (Applications 
Manual #3.00 ‘‘Separately Excited Machines’’) 


Why is REGOHM so widely used? 





Placing corrugated cardboard over re- 


For its almost unlimited life; its sensitivity and reaction-speed; a cutton. cies having first 
i . i , ‘ » - : 7 inserted vertically ribbed strips agains 
its continuous control and rugged compactness. (Applications| ids of resistor leads to achieve pack 


Manual /#1.00 ‘‘Regulated Rectifiers’’) that will not shift during shipping 


‘ 


Where is REGOHM used? operator removes the baffle and the 
separator assembly, takes out the 


loaded carton and then reloads in 
readiness for the next batch. 

At the final carton-closing posi- 
tion, another operator places strips 


In every corner of the earth where there is U. S. made equipment; 
at sea; under the sea; in the air, and beyond the range of human 
flight in guided missile applications. (Applications Manual 43.00 
‘Separately Excited Machines’’) 


of corrugated cardboard against the 
ends of the leads on each side, with 
When is REGOHM specified ? the corrugations vertical and ex- 
posed on the sides facing the re- 


When performance under severely adverse conditions must be *istors. The resultant ribbing pre- 
predictable mathematically. (Applications Manual #2.00 ‘‘Power | serves the perfect alignment of the 
Amplifiers’’) resistors despite vibration and 
| rough handling during shipment. 
To prevent bending of leads dur 
ing insertion of the ribbed card- 
board strips, the operator first in- 
a) Many times better performance than carbon-piles, and far less | serts a metal plate between the lead 
bulky. (Applications Manual 4506.21 ‘‘Inverter Control’’) ends and the side of the carton. She 
b) Requires far less space than vacuum tubes and thyratrons. | then pushes the leads just enough 
(Applications Manual 41.00 ‘‘Regulated Rectifiers’’) with this plate so the cardboard 
c) Magnetic amplifiers depend for long life on other limited-life strip can be inserted between the 
equipment. REGOHM does not. (Applications Manual 41.00 | plate and the carton. The metal 
“Regulated Rectifiers’’) strip is then removed and the pro 
cedure repeated for the other side 
An ordinary cardboard corrugated 
piece is then placed over the resis- 


How does REGOHM compare with other kinds of regulation? 


PO PO PO Po Po PO 





Questions often asked about REGOHM are only partially answered above. 
Get full details by checking the free literature you want. Attach a basic 
circuit of your design problem. Let Electric Regulator Corporation’s 


; ce; ee tors horizontally and the cover is 
engineers help you design long life into tough applications. sr dhs prigrcypeamndtleny,: cig 


tucked in to complete the package. 
Check List 


| General Bulletin ¢506,00 Applications Manual #2.00 


Oia 9 
| Applications Manual 43,00 Power Amplifiers 


Tube-Aging Conveyor 
‘Separately Excited Machines’’ ; 
A CONVEYORIZED aging rack having 
sufficient design flexibility to per- 
mit use with over 20 different types 
Mail to Dept. 100 of tubes is widely used in a CBS 


Electric Regulator Corp., Norwalk, Conn. Temple 8-4311 


| Applications Manual 1.00 {| _} Applications Manual /606.21 
‘‘Regulated Rectifiers’’ ‘Inverter Control’’ 


Hytron tube plant. The mechanized 
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IN COMPUTERS...IT’S ACCURACY THAT COUNTS! 
; GENERAL CERAMICS 










MAGNETIC 


EMORY 
CORES’ 


General Ceramics initiated the development 
of Rectangular Hysteresis Loop Ferrites, for 
which it has applied for patents and which it 
markets under the name Ferramic S-1* and 
S-3*. The application of these materials to 
Computer Memories has so vastly improved the 
“>, speed, accuracy and reliability that this system 
of memory is replacing all others. The 
— ss reduction in initial installation costs and 
*PATENTS . Few = mcintenance have further enhanced the value of 
PENDING : this development and has so increased the 
reliability and speed of digital computers that the 
One or a million, every use of this type is becoming more and more wide spread 
core can be depended on 
for uniform electrical and 








mechanical characteristics STANDARD CORE SIZES 
General Ceramics has supplied all SMALL MEDIUM LARGE F-262 F-426 
Square Hysteresis Loop Ferrite Cores rons aes — oO 
for all of the presently operating large s . is © 
scale magnetic memories. Our nae ee ee F-394 
experience in manufacturing these 0801.0. 070710. 187710 “2 meat \ 
millions of Ferrite Memory Rings is ati ‘4\ 
available to you to help solve your 025” THICK .030” THICK .125” THICK " ot ae 
problems. We can supply you with sais 


unassembled and tested cores, or with 
fully assembled matrices to fit 
your needs. 


TABLE OF MAGNETIC PROPERTIES 





FERRAMIC FERRAMIC 
“gq” 


“¢.3” 
Diagram illustrates Initial permeability (1 Mc) qo 40 45 
flux-current character- ( =o 
wert >=—1| istics of ferrite toroid ie — 0¢) eo yay 1800 
with nearly rectangu- aturation Flux Density 7 ’ 
; f lar hysteresis loop. In (DC) gauss Bs 80 000 
| addition to high vol Retentivity (DC) gauss Br 590 1920 
f ume resistivity and low 
loss factor, high effi Coercive Force oersteds He 1.5 max 65 max. 
J ciency is a Switching Time microseconds Y | 4 
eS at both high and low : 
ie} frequencies. Response Br/Bs Ratio 0.90 96 
time is approximately Maximum Squareness Ratio 
1.0 microsecond § (= Im)/@ (im) Rs 08 95 
2 


Specify FERRAMIC S-1* 
and $-3* Memory Cores — 
Developed and Produced 
by General Ceramics 


Optimum Magnetomotive 


Force (oersteds) Hm 2.0 80 


CERAMICS CORPORATION 


TELEPHONE VALLEY 6-5100 








GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY 


MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADVAC” HIGH TEMPERATURE SEALS, 
CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES 
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Cd 


Sierra 136B Reflection Coefficient Meter 


This compact, moderately-priced in 
strument gives you materially greater 
speed and convenience for measur 
ing coaxial transmission dine reflection 
coeficient, VSWR, or for matching 
loads to line. The instrument has high 
accuracy; sensitivity permits operation 
with any standard CW signal generator 
(See Figure 1) It provides continuous 
monitoring of the reflected signal, is 
simple to operate, and sturdily built for 
laboratory, production line or held use. 
Frequenc y coverage ts continuous from 
$2 to 1125 me 








- —y “047 TTT] 
we TH ; + 4-4 44444 
iif 
.s 
~ $44 44444 } tt 444 
' ; 444444 ; + +4444 
‘ | } | paren | saaimine Qu 
i ee he oth oh he we ed me ee 
+--+ } +——4 “ 
; ee: } thar epee — 
® ~ 
+—4 | rt 
—. 
-. / | 
i 
' 
‘ + 


| 

| 
Orr ar a a ae 
Figure 1. Sensitivity, Sierra 1368. Primary line CW 
power required to read refiection coefficient 0.02 as 
a function of frequency. Values are for Sierra 138 


The new 136B employs the unique 
Sierra Wideband Directional Couplers 
(Model 138 for 51.5 ohms and Model 
138A for 50.0 ohms) to sample incident 
and reflected voltage in a transmission 
line. A built-in superheterodyne VT'VM 
may be switched to indicate either re 
flected or incident voltage directly. In 
the incident position, a precision attenu 
ator calibrated directly in reflection 
coefhcient and VSWR is inserted in 
the IF amplifier circuit 


WRITE DIRECT FOR BULLETIN 


sierra 


Sierra Electronic Corporation 
San Carlos 2, California, U.S.A. 
Sales representatives in major cities 
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(continued) 


Tube-aging conveyors, moving counter 
clockwise, are loaded by operator at left 
end, who receives tubes from a chute 
running behind each conveyor to its cor 
responding seal-off machine at the right 


aging system greatly reduces floo) 
space requirements as compared t« 
fixed racks that 


required for 100-percent 


the conventional 
would be 
aging of tube production. In addi 
tion, the machine cuts down in-plant 
transportation and delay cycles 
while allowing long aging schedule 


to be used 





Tubes 
come down a chute at rear from seal-off 
machine and roll off chute down table 
to within easy reach of operator 


Loading position on conveyor. 


After tubes have been finished 
and exhausted, they travel down a 
chute from the seal-off machine to 
one end of the aging conveyor. Here 
an operator picks up the tubes and 
loads them into sockets on the con 
veyor. Under each socket panel is a 
lamp bank, connected so that lamp 
are in series with the elements of 
the tubes. 

As the 
slowly 


aging moves 


counterclockwise, 


conveyor 


Various 


' rers « orrier Frequency Voltmeters , ages are picke 7 rhs . 
ond 138A Directional Couplers Sa — a a s rie nee ee ° volt iges are pic ked up thi ough - 
coin dicted ee Cece, : ing contacts on segmented busbars 
Data subject to change without notice " a wnewwrere orm ee 

Radio Transmitters, VHF-UMF Detectors, V e These voltages are set up before 

edance Wattmeters, Reflect efficient Mete - 
a hand with controls on the center 
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Puts your business 


on a cash basis 


If you are an electronics manufacturer 
or a wholesaler with annual or potential 
sales of $1,000,000 or more you can 
profitably use our kind of banking 
service to provide increased working 
capital without increased indebtedness 
or dilution of profits. 

Why not investigate this modern 
approach to your money problems and 
learn how you can put your business 
on an all-cash basis, with wider 
opportunities for sales and profits. 

More than four hundred companies 
in various industries are now profitably 


using our banking services. 


Textile Banking Co., Ine. 


Providing operational financing for manufacturers and distributors 


of furniture, apparel, electronics, plastics and textiles. 


55 Madison Avenue, New York LO, N. Y. 
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YOUR COIL 


a ae 
Nhe 4 


ie 


Ben eae 


Our special machinery and high production methods work in com- 





bination with rigid quality control to provide you with the finest 


in coil bobbins at lowest possible cost. 


Your specifications are met to the most critical tolerances. Work- 
manship is precise and carefully inspected. You can order in 
quantity, in any size or shape, flanges of all types, and be sure of 
uniformity throughout. Only fine dielectric materials are used — 
kraft, fish paper, acetate, phenol impregnated or combinations. 


With Precision Bobbins you eliminate rejects, waste, loss of time — 
get better coils at less cost. Prove it to yourself! Send specifications 
for samples. Ask for literature. 


ee PRECISION LOW COST PAPER TUBES 
x ae Order in any length, size, shape, I.D. or 


O.D. and in any quantity. Precision Paper 


ee ‘Tubes are crush resistant and light weight, 


with exeellent dimensional stability. They 
are fabricated to the same high standards 
governing Precision Bobbins. 


Send for samples and Arbor List of over 2000 sizes 


Sales Representatives in: 


New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 


Canada: Montreal, Quebec, Canada, Walnut 0337 


PRECISION PAPER TUBE CO. 





2041 W. CHARLESTON ST. CHICAGO 47, ILL. 
— Plant No. 2: 79 Chapel St., Hartford, Conn. 
Want more information? Use post card on last page 
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panel inside the oval of the cor 
veyor. 

The tubes being aged travel aboul 
three-quarters of the distance 
around the conveyor, to two test 
stations. At each there is one op 
erator who removes the _ tubes, 
makes a quick shorts test, the 





Preheat and test stations alongside out 
put end of conveyor. Hexagonal pre 
heating fixture has six panels, each hold 
ing nine tubes, and is rotated manually 


plugs them into a hexagonal pr 
heater. The second operator at a 
test station takes tubes from th: 
preheater and performs the final 
tests. The preheater is rotated man 
ually counterclockwise by the first 
operator when she has filled one of 
its panels, thereby bringing anothe 
panel of preheated tubes in front 


of the second operator for testing 





Setting controls that determine aging 
voltages applied to tubes along each 
section of conveyor. Tube socket panels 
and associated lamp banks are easily 
unhooked from conveyor for changing 
over to others for a different tube type 
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EVERY ELECTRONIC ENGINEER 
Ct a ES 
Westinghouse brochure! 


The story of the BALTIMORE DIVISIONS — 
AIR ARM and ELECTRONICS—and the role 


of the electronic engineer. 


Veco a 


sartines 


INTERESTING, CREATIVE WORK 


. in modern, expanding facilities. Here 





engineers associate with recognized 
leaders in the electronics industry, en- 
joy top income and excellent advance- 


ment opportunity 





ADVANCED EDUCATION 

AT COMPANY EXPENSE 
At the Johns Hopkins University or 
the University of Maryland. 





ee) ee) 7 


Technical Director, Dept. 251 





| 
| Westinghouse Electric Corporation | 
| 2519 Wilkens Avenue | 
IDEAL GEOGRAPHIC LOCATION | Baltimore 3, Maryland 

: l « 

In the beautiful Chesapeake Bay j Gentlemen | 
country ...38 miles from the Nation’s | Please forward at once a copy of your brochure .. . “Gate- 
Capital, 198 from New York and way to an Engineering Future 
99 from Philadelphia j Name | 
; | Address | 
Westinghouse Electric Corporation | . ie | 
2519 Wilkens Avenue | City Zon tat | 
taltimore 3, Md Ie insects aceasta cn cM le aes act J 
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New Products 


Edited by WILLIAM P. O'BRIEN 


60 New Products and 43 Manufacturers’ Bulletins Are Reviewed 


. . Control. Testing and Measuring Equipment Described and 


Iustrated 


MICROWAVE OSCILLATORS 


RAYTHEON MFG. Co., Waltham 54, 
Mass. Known as backward-wave 
oscillators, these tubes sustain osci! 
lation by energy interchange be 
tween an electron beam and a 
guided electromagnetic wave. Con- 
ventional applications include local 
oscillators, sweep-frequency signal 
generators, high-speed afe circuits 


and laboratory microwave. signal 


offer wide-range tuning 





Recent Tubes and Components Are Covered 


sources, The new tubes outperform 
other microwave oscillators not only 
in bandwidth capability (with a 
single type covering a 2,000-mc 
range), but also in low pulling fig- 
ure, freedom from hysteresis and 
long-line effects, and freedom from 
spurious modulation when modu- 
lated at high frequencies. These 
tubes will find applications in mobile 
tv relays, and as modulators fo 
microwave 


terminal stations of 


radio links. 





POWER TETRODE 


is the radial-beam type 





EITEL-MCCULLOUGH, INC., San 
Bruno, Calif., has available the 
Eimac 4X250B, a radial-beam power 
tetrode unilaterally interchangeable 
with the 4X150A in nearly all cases. 
This new bantam, cooled by con- 
vection and forced air, is intended 
for modulator, oscillator, amplifier 
and frequency multiplier applica 
tion at all frequencies into uhf. Its 
integral-finned anode, plus other de- 
sign improvements, make it con- 


siderably easier to cool than thi 
4X150A. A newly designed, highly 
efficient oxide cathode and _ the 
lower seal temperatures enables the 
4X250B to meet the most critical 
standards. Electrical advancements 
permit an increased plate dissipa- 
tion rating of 250 w, plate voltages 
to 2,000 v and doubled plate powe1 
of 500 w. A single 4X250B in a 
coaxial-cavity amplifier circuit will 
deliver up to 300 w of useful power 
output at 400 mec. Its high trans 
conductance makes the tube useful 
at relatively low plate voltages 





RASTER TIMER 


for physical problem study 


AMERICAN ELECTRONIC LABORATO- 
RIES, INC., Philadelphia, Pa. The 
oscilloscope display timer makes 
possible detailed study of phenom 
ena separated in time. Applicable 
to a variety of special physical 
problems, these units may be used 
for sonar, geophysical research, sys 
tem control reactions, electrophys 
iological research and many other 
studies, The device provides the 
ordinary oscilloscope with a time- 
base in the form of a 10-line raster 
containing accurate timing calibra- 


266 


models are 
available. The raster timer 101 has 
a raster range of 10 ms to 0.1 sec 


tion markers. Two 


and a sweep range of 1 ms to 10 ms; 





the LOLA has a raster range of 1 
to 50 sec and a sweep range of 0.1 
to 5.0 sec. Timing calibration mark 
ers in both units are controlled t 
0.1 percent or better. Both models 
are packaged suitable for rack or 


bench use 


NEW TUBE TYPES 

for tv circuits 

SYLVANIA ELECTRIC PrRopucTs IN« 
Emporium, Pa., announces two new 
tubes for vertical and horizontal tv 
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One look tells you 3 ways 














this new Sylvania socket can 
help you produce a better 
printed circuit chassis 
~hk F 
e ¢¢ supports 
new collar design supports the metal tube 
shield isolating it from the printed circuit 
board and contact tails. Short circuits are 
eliminated 
Mu “ 
2. lt stacks 
designed for foolproof nesting to accom 
modate automatic assembly techniques 
Ground-strap slot keys sockets for proper 
orientation 
“ ¢ “ 
3. “le sits up 
} ; 

i contact-tail barriers keep the socket 
perched higher off the printed circuit board 
for greater heat dissipation and freedom 
from flux contamination 

© Available in 7- and 9-pin types 
Sylvania printed circuit sockets offer tion qualities are higher. Contact char 
you all the important advantages you acteristics are superior. Printed circuit 
need for design efficiency. You get free production is more economical because 
dom of layout. Contacts fit through Sylvania sockets are designed for auto 
smaller holes in the circuit board. You matic production method 
can arrange your circuits for shortest Before you package your printed 
conductor paths. circuit design be sure you take a close 
Sylvania sockets are all-molded look at these sockets. Write for data or 
Moisture traps are eliminated; insula samples. Address Dept. K20S 


W 
SyLVANIA Exectrric Propucts Ime 
yy 1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electric (Canada) Ltd 


University Tower Bldg., Montrea 


LIGHTING + RADIO + ELECTRONICS + TELEVISION + ATOMIC ENERGY 
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circuit applications. Type 6CS7 is a 
miniature 9-pin, medium mu, dual 
triode with dissimilar sections and 
is suitable for vertical deflection 
oscillator applications 
conventional 
voltage. 


and using 
transforme) 
The output has a 


plate dissipation rating of 6.5 w, 


supply 


section 


PHASE COMPARATOR 


high pery 


eance, and an 


absolute 


peak positive pulse plate voltage of 
2 200 v. The other triode section of 


this dual 
for 


tector or a 


servic 


designed f 


entional 


purpose 


for 


tube is 


@ as an 0O 


mplifier. The tube is % 


series string 


parallel 


opel ation 


for lab or production line 


LINK AVIATION, INC., 
no 


Singhamton, 
Model 201 phase comparator, 
for accurate phase measurement in 
the laboratory or on the production 
line, is designed especially for 
in the computer field where phase 


use 


shift is an important factor 
The instrument permits precision 
measurement of phase relationship 
of in-phase and out-of-phase volt 


ages, measuring input voltages from 


POWER RESISTOR 


scillator, 


intended 


de- 


1 





has built-in mountings 





ANTENNAS 


WARD 

MacQueste 
Vernon, N 
miniature 


! 
Kach resi 
shaped ce} 


Clal alloy 


LEONARD 


n Parkway 


South, 


ELECTRIC Co., 


115 
Mt 


Y. The Ministrip 20-w 


power resi Lor been 
added to the Stripohm resistor line 
tor has a strony oval 
amic core on which a spe 
resistance wire is wound 
brazed to tightly banded 


and silver 


ap ft 


erminal 


Winding 


can be used as laboratory tools 


COLOR TELEVISION, INC., 935 E. San 


Carlos Ave., San Carlos, Calif 
Parabolas (as illustrated), horns, 
dipoles and dipole arrays’ with 
precision gain calibration to 0.2 
db are now offered as accurate 
laboratory tools to be used in the 


determination of propagation gain 
The various types cited cover the 
frequency spectrum from 100 me to 
50,000 me 2,600 to 50,000 
me, for of 20 db 
more, parabolas are generally used 
fre 
most 


From 


and gains and 
For lower gains in the 
quency region, 
widely useful, and can be supplied 


same 


horns are 
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( 


] 


on short delivery in a series of nine 


sizes 


microwave 





covering 


the 


frequencies 


commonly 


ee 


For 


used 
the 


95DNG6 i 


rated for tv 


a beam power pentodé 
service as a horizontal 
and de- 


for use in off- 


deflection amplifier was 
signed particularly 
the-line series string sets utilizing 
The 
desirable low plate knee characteris 


tic at 


low B+ voltages. tube has a 


zero bia 


1.0 to 120 v through a frequency 


range of 60 cycles to 400 cycles with 


an accuracy of 0.33 milliradian at 
400 cycles and 0.1 milliradian at 60 
cycles. Effective angle of phase 
comparison is + 1 radian around 0 
and 180. A null voltage measure- 
ment on a vtvm provides the phase 
angle measurement. Model 201 is 
ideal for phase measurements of 
transformers, amplifiers, tach gen 


erators, resolvers, synchro control 


transformers and analog compute 


circuitry 


and protected by Vitrohm vitreous 


enamel. Nonremovable solid brass 
brackets extend through the core 
upplying a convenient, simplified 
method of mounting. Features in 
clude pace-saving design; low, 
built-in n nting brackets; and 
oval-snaped = core ror maximun 
trengtn Ihe resisto. ire con 
ervatl | rated at 20 w based on 
S00 © rise Ihe feature stock re 
tan lu to 50,000 ohms max 
mum, tolerance » percent 
tre len ectrum down to 100 
mec, diy ( and d pole arrays are 
pr ided. Special requirements as 
to frequency, gain and mechanical 
design can be met on all these 


antenna 


GAS THYRATRON TUBE 


for motor-control service 


RADIO CORP. OF AMERICA, Harri 
son, N. J. The 3D22-A is a gas 
thyratron tube of the negative con 
trol type The sensitive four-ele« 
trode thyratron with indirectly 


heated cathode was designed for use 
in relay and grid-controlled rectifier 
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# An assembly with 14 
toncentric, hard 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma 
chined blank insures 
accuracy, Diameter ap 
prox. 11”, thickness 
opprox. 5/16’ 


silver 


= An assembly with 30 
rings of various widths 
to accommodate various 
current requirements 
Unit is approx. 4-5/16" 
long, designed for 
flange mounting 


*® Cylinder type assem- 
bly approx. 3%/, 
with 24 hard silver 
rings. 1%" OD. with 
woll thickness less than 


Ya". 


long 


*PAT. NO. 
2,696,570 


Our Engineering Department 
is available for consultation 
on any of your slip ring 
problems without obligation, 
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OLERANCES 
® ONE-PIECE CONSTRUCTUDN © JEWEL- 
LIKE FINISH © UNIFORM RING HARDNESS 
@ REDUCED WEIGHT 


\\\ 


WY 


Now a Complete Service 
in all sizes of Slip Ring Assemblies 







AN* 


\\\\\\\ 





= C ylindrical assembly 
with 25 rings 


wide rings accommo 


Three 


date large contact area 
brushes for high current 
14", 





capacity. Length 


O.D. approx. 53/4” 


ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification. 
Sizes range up to 36” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*~ the electro-deposition of 
hard silver rings into an accurately machined plastic blank—consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life— 70-95 
Brinell 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRIC TEC reputation for quality and 
superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK © NEW JERSEY 
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Ideas, Techniques, Designs 


from the Alden Handbook of mechanical components to mount, house, 
fasten, connect and monitor electronic circuitry. 


Making terminal cards 
your electronic chassis 


Now for the first time, using 
standard Alden Terminal 
Mounting Card Components, 
you can mount all circuitry 
elements including vacuum 
tubes and other plug-in sock 
ets directly on terminal cards 
with all their associated com 
ponents to have a con 
struction that for all intents : 
and purposes makes your Alden terminal card mounted circuits slip into 
terminal card the complete implified housings 


electronic chassis by itself wr 









it’s as simple as this — you start with these standard Alden Terminal 
Mounting Card Components in your lab: 


rh 


{| it (hon 


pe © 


if veld 


in “AS dering 
s wy y a nt 


No pliers 


2 SOCKETS 
EYELET TO CARD 





No twisting 


Oo You take the 6) Choose the me Use Jumper Bracket and 
Alden Pre Alden Minia Strip taked turret mount- 


punched Terminal ture Ratchet Ter under terminals to ing Tube Sockets 
Mounting Card ninals that fit your eliminate wiring to eyelet directly to 
ind plan your cor components and common cireuit the card 
onent location take them per pat 
planning heet tern using lab stak 

ing tool 


Simply and easily you end up with beautiful sub-assemblies of completed circuitry. 
If you wish, Alden will handle the volume eee. delivering to you the 
cards with all terminals, jumpers and sockets staked into position. 


By making the Terminal Card your chassis, you — 





TH) Eliminate point.-t point 2) Make 
cha wirl ple unit sub-assembtlies 


our cireuitry sim 3)...that mount compactly 
in chassis as accessible 
rows of wiring 


it's a simple step to printed circuitry Simple circuitry packaging 


Once your circuitry is organized on Alden By organizing all circuitry in single 
Terminal Cards it’s a simple step to go to _ planes, packaging problems are tremen- 
printed wiring for your volume require dously simplified by permitting their 
ments. All components are in a single mounting in close spaced rows in metal 
plane, components are oriented for easy chassis. The metal chassis now returns to 
insertion into printed circuit holes—this — its proper function of being a protective 
orientation is even most favorable for housing, like a watch case — and your cir- 
automated component assembly cuitry, though taking little space, is acces- 
sible for easy checking, removal or re- 
placement — with spare circuit cards being 
small enough to airmail. 


‘ uit : ALDEN RATCHET 
Even in printed circuitry TERMINAL IN 


Alden Ratchet Terminals paired Ciacuit 


may be used as stand-off 


terminals for leads —isola om onsen For those who would like standard hous- 
tion of heat sensitive com EYELET ing for their card mounted circuitry, 


ponents —or for components that must be 
removed without disturbing the printed 
circuitry solder 


Alden Basic Chassis are available to group 
your circuitry function by function as 
plug-in replaceable units, 

To get the whole story, write to us for the latest 
Alden Handbook apoemonnen sheet on the 
Alden Terminal Card mounting and let us know 


what your particular problems are so we can 
send specific information 


~~ ALDEN PRODUCTS CO. 


3127 N. MAIN ST., BROCKTON 64, MASS. 


For printed circuits, Alden qo. 0 
( oe Mounting Sockets are *—"—-——t 
available with pigtails on 
each contact, These pigtails 
simply insert in printed cir 
cuit holes for dip solder 
connection 


270 For additional information on all items on this page, use post card on last page 





NEW PRODUCTS continued 
applications, particularly those in- 
volving motor-control service. In 
power control service it is operated 
s) that its output voltage to the 
load is varied by varying the time 
of firing during the a-c input cycle. 
When used for d-c voltage control, 
two 3D22-A’s in a full-wave circuit 
with resistive load are capable of 
handling up to 660 w at a d-c out- 
put voltage up to about 410 v, When 
used for a-c voltage control, two of 
the tubes in a full-wave circuit are 
capable of handling up to 800 w. 
The 3D22-A uses a T16 bulb and can 
be mounted in any position. It is 
42 in. long, with a maximum di- 
ameter of 2% in. 





Z-Y BRIDGE 
measures a-f impedance 


GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1603-A Z-Y bridge can be bal- 
anced for any impedance connected 
to its terminals. From short circuit 
to open circuit, real or imaginary, 
positive or negative, a bridge bal- 
ance can be obtained with ease. 
Nominal accuracy of the bridge is 
1 percent over the 20-cycle to 20-ke 
range. The bridge reads directly 
the resistive and reactive com- 
ponents, or the conductive and sus- 
depending on 
An out 
standing feature of the bridge is its 
ability to measure 
which are grounded, ungrounded or 
balanced to ground. Price is $335. 


ceptive components 
the value of the unknown. 


impedances 


PRINTED CIRCUIT KIT 
available in several sizes 


TECHNIQUES, INC., 135 Belmont St., 
Englewood, N. J. Designed pri- 
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MISSILE TEST EQUIPMENT for 
over ten years Farnsworth has partic 
pated in the design, development, and 
production of guidance and control 
systems and special test equipment for 
such missile programs as Terrier, Talos 
Sparrow, and others. Numerous “‘firsts 
n this field have been accomplished as a 
result of contributions in the form of 
missile receivers, control systems, power 


supplies and complete system analyse 


INDUSTRIAL TELEVISION Standard 
model 600A is the result of Farnsworth 

more than 30 years experience in the 
design and production of complex military 
and industrial equipment engineered 
especially for industrial, educational and 


business use 


IMAGE CONVERTER TuBES Used 
in any application where it is necessary 
or desirable to ‘‘see in the dark. Cor 
vert an infrared image into a visible 
image. Applications: medical and bic 
logical research, hot-body observatior 
temperature distributio me dete 


tion, security, and photography 


INFRARED Viewer [his unique 
compact, easy to handie viewer is a 
valuable tool for crime detect rf 
search and industrial applicatio Joser 
vation of objects or scenes in the dark 
easily accomplished when they are 


4 } nfr 


luminated by infrared radiat 


PHOTOMULTIPLIER TUBES Respor 


sive in the near infrared spectrum fea 
turing sensitivities as high as 50 ampers 
per lumen of incident radiat Applica 
tions include photon etr measurement 
for lustrial and ntif 
IMAGE DISSECTOR ' y versa 
tile TV camera tube particularly we 
adapted for use a 4 i r facsimile 
canner, This tut an be structed 
a variety of types t t specia 
requirement 


RADAR RANGE CALIBRATOR, 
AN/UPM-11A A precisi 


istrument 


orporating both ‘Radar’ and “Beacon 


functions. The equipment operates as a 
adar transpond that pulsed f 
energy fed to tl equipment result 
a serie t ret ect [ he; 
fed back from tr ] ent to the radar 
4¢ alibrat | ’ af rada 
targets at a jtely det {ra 


PORTABLE CABLE TESTER Desig 


f { 


y testing all rad Trequency 1 
that will accommodate, or can be adapte 
to, type HN NN” or “BNG yninectors 


it will supply a d-c voltage up to | 


volts provided the current drain is neg 
gible, and current surges of at leas 
JOO amperes peak into a 1 of 

hr ¢ m ¢ 


ELECTRONICS Oct r, 1955 


Or 


This is the Farnsworth 


ruc 


the tube with 
SUN-LIKE BRILLIANCE 
AND MEMORY, TOO! 











RESEARCH 
Applied Physics, Circuit 
Research. Solid State 
Physics, Low Temperature 
Physics 





RADAR 

Transmitters and 
Receivers Computers 
Microwave Components 
Pulse Coding and Cire uitry 


ELECTRON 
TUBES 
Photomultipliers, Storage 
Tubes, Image Tubes 
Infrared Tubes 


MISSILE 
Guidance and Control 
Systems, Test Equipment 


a div 





BRILLIANCE! Display brilliance up to 10,000 
foot-lamberts. Ideal for projection purpose: 


MEMORY! Image storage and presentation of 


several minutes duration. Operator-controllal 
RESOLUTION: [Excellent detail. 300 TV line 


Write Dept. F-21 for complete details 


Another Farnsworth 
achievement... 

one of many complex electronic 
products developed, designed 
and produced for defense and 
industry .. . backed by over a 
quarter of a century of continuous 
success and leadership in the field 
of electronics 


the key to 


amazing tomorrows. 


FARNSWORTH ELECTRONICS COMPANY - FORT WAYNE, INDIANA 


f International Te ind Telegraph Corporatior 





NEW PRODUCTS (continued 


Q Edivon. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 





When you need 
more than a relay 
consider the Edison 219 





marily as an aid in prototype devel- e 
opment, this comprehensive kit of 
materials will enable industrial and 
research laboratories to process 
their own etched-wire printed cir- 
cuit models. An assortment of sizes 
of XXXP _ copper-clad phenolic 
laminate is provided, including 
double surfaced as well as single 
surfaced boards. Special printed 
circuit tube sockets of 10 different 
types will allow design engineers to 
experiment with numerous varia- 
tions of model design. 





So sensitive — so sure in action is the new Epson 219 Sensitive 
Control Relay that it actually eliminates the need for a vacuum 
tube amplifier. Because of low operating power level, the 
Model 219 can operate directly from a thermocouple or photo- 
cell output. And this extreme sensitivity is matched with com- 
pact design and relative lightness in weight. 





Designed and developed in the world-famous Epison Labora- 
tory, the new Sensitive Control Relay has proven reliability in 
military and commercial applications. 


SIGNAL GENERATOR 


Important features of the EpIson Model 219 include: with a 10-500 mc range 
extreme versatility — interchangeable coils can be supplied with resist- MARCONI INSTRUMENTS, 44 New SBSt., 
ances from 0.5 to 23,000 ohms. Normal closing power may be increased New York, N. Y. Model TF-801B 


10,000 times without adverse effects. : 7 ? 
signal generator, with a frequency 


absolute stability — repeatability averages about +1.5%, 


range from 10 to 500 mc, features 


piatinum-iridium contacts —cither SPST or SPDT, with capacity of longer oscillator tube life, high out- 
Y% ampere at 28 volts DC, non-inductive. put (2 v), down to 0.1 pv, low f-m 
i ~ relay will withstand shock of 50 g's insured by tuned amplifier, 50-ohm 
in all planes without damage output from piston attenuator cali- 
brated in volts, db and dbm, internal 
Simplify your design problems by writing for modulation 0 to 90 percent metered, 
complete data on the new Epison Model 219 — today! external modulation from d-c to 3 
me maximum. The unit has capac- 

itance-coupled, contactless coil tun ° 

rets 


Thomas A.Edison IMPEDANCE METER 
a ee tests 5-mc quartz crystals 
INSTRUMENT DIVISION * 54 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY RADIO FREQUENCY LABORATORIES, 


INC., Boonton 3, N. J. Model 991 
crystal impedance meter is designed 
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cA | orrers.. 
Be 


S DESIGN ADVANTAGES 


Cushioned Glass Construction 
High Dielectric Strength 
Design Standardization 

Vacuum Tight Sealing 
Vibration Resistance 
Super Durability 
Maximum Rigidity 
Miniaturization 


-and COMPLETE 
FACILITIES 


MAIN PRODUCTION FACILITIES IN NEWARK, NEW JERSEY 
The Newark plant houses the main engineering and production facilities at E-! 
Designing, tooling and assembly departments include the most modern methods 
and equipment known to industry, today 


CONTINUING RESEARCH KEEPS PACE WITH INDUSTRY'S 


NEEDS. The complete research laboratory located in Irvington-on-Hudson in 
New York assures products that anticipate the ever more critical requirements 
of the electronic industry 


THE HICKSVILLE PLANT ON LONG ISLAND IS EQUIPPED 
for all types of electronic production. The Hicksville facility is one of the oldest 
producers of transmitting tubes, x-ray tubes, magnatrons and all forms of 
glass-to-metal seals 


E-| HEADQUARTERS—for Compres- 
sion Seals, Multiple Headers, 
Sealed Terminals, Condenser End One dependable source 


Seals, Threaded Seals, Transistor lm Mute hme e110) 
Closures, Miniature Closures, Color ; 
Wateeh Gecalanien ete Cur ed 


ELECTRICAL PENDING 
INDUSTRIES — A HESERVED 


Division of Amperex Electronic Corp. — 44 SUMMER AVE., NEWARK 4, WN. J. 


ye ak i 
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a ve he 
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Signposts of Quality that 


make F.C.1. Capacitors ideal 
for exacting applications. 


POLYSTYRENE and TEFLON CAPACITORS 
For applications where the ultimate in low 
power factor, low soakage, high IR, and 
high capacitance stability are of vital im- 
portance. Voltage ranges from 100 V up; 
operating temperatures to 85° C for Poly- 
styrene; to 200° C for Teflon. 


ADJUSTABLE CAPACITORS 
Designed for circuits requiring large ca- 
pacitances at close tolerance. They provide 
instantaneous capacitance changes with- 
out subsequent drift. Adjustments can be 
made within *1.5% of nominal value. 
Non-inductive windings minimize power 
factor and soakage. Electricol characteris- 
tics same as fixed polystyrene capacitors. 


HIGH VOLTAGE CAPACITORS 
Employ a “high-breakdown” plastic film 
producing capacitors remarkably smaller 
and lighter than previously available, 
Operation at temperatures to 125° C, with 
voltages from 2 to 60 KV. Hermetic glass 
tube housings with wire leads or threaded 
stud mountings. 


MINIATURE CERAMIC CAPACITORS 
Mylar* dielectric capacitors housed in 
ceramic jackets with thermosetting plastic 
end fill. Specially impregnated to mini- 
mize temperature coefficient. Insulation 
resistance is maintained under the most 
severe conditions of temperature and 
humidity. *Du Pont trademark 





ELECTRICAL CHARACTERISTICS 


POLYSTYRENE 
Operating Tenp. Range 66°C to + 86°C 
Voltage Range, 0.C 100 to 30,000 
Capacitance Range 001 to 20 MF 
Power Factor 02% @ 1KC 


Dielectric Absorption ow, 

Voltage Derating at 85°C none 

Voltage Derating at 128°C = not operable 
Voltage Doerating at 160°C = not operable 
Voltage Dorating at 200°C ~— not operable 
Temperature Coefficient 100 PPM. “°C 
1.R. at Room Temperature 10° megohms MF 
Capacitance Stability O1; 





When your industr tor 


Excellent delivery 


TEFLON HV MINIATURE MYLAR 
66° to +-200°C 65 C to +125 C 65° to + 128°C 
100 to 30,000 600V to 60KV 100-600V 
001 to 20 MF 0001 to 0.1 MF 0001 to 1.0 MF 
02°, @ 1 KC 0.3% @ 1KC 0.3°)@ 1 KC 
OV, 0.1 ee 
none 30 none 
none 66' ww", 
none not operable not operable 


not operable 

600 PPM 'C 
10° megohms MF 
0.5’, 


33°; 

100 PPM °C 
10’ megohms MF 
0.1, 0.2 


pecs. call for precision and stat 


not operable 
60 PPM.°C up to 70 C 
10° » egohims MF 





For additional information on all items o 
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to test the recently developed 5-mc 
crystals used in 
primary frequency standards. The 
oscillator 


overtone quartz 


circuit suppresses oscil- 


lation at undesired frequencies and 


provides the required gain and 
phase shift. An ave type circuit 
controls the drive level on the 


crystal. With a close tolerance oven 
and a 5-me overtone crystal, the 
model 991 becomes a primary fre- 
quency standard. The 
consists of a crystal oscillator cir- 


equipment 


cuit, a crystal drive level control 
circuit, a standard front panel test 
network, and an electronic regulated 
Fifteen 


resistors 


power supply. precision 


calibrating ranging in 
value between 100 and 200 ohms are 
supplied in a small metal box. Over- 
all dimensions of the meter are 19 


in. lone by 10!) in. wide by 7 in. 


high. 


" + 
te i 
ow 





TRANSFORMERS 
with up to 10 ratio taps 


Hycor Co., Vanowen 
St., North 


nounces a cataloged line of minature 


INC., 11423 
Hollywood, Calif., an- 
precision voltage ratio transform 


ers. The precision units -are spe- 
cially useful where voltage division 
or multiplication is required to ac- 
They 
are available in plastic encapsulated 


form or in 


curacies up to 0.01 percent. 
hermetically sealed 
Units having up to 10 ratio 
taps are available. 


Cases, 


Accuracies are 
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These high precision standard Guardian Steppers afford positive 
selection and control of multiple circuits in Business Machines, 
Counting Devices, Totalizers, Computers and a vast array of simi- 
lar products at low cost. Applications include: automatic circuit 
selection; automatic sequence selection of circuits; automatic se- 
quence cross-connection of circuits. 


SERIES M. E.R. GUARDIAN MIDGET ELECTRICAL RESET STEPPER 
Keeps the reset magnet open, allows the ratchet to reset freely 
on a pulse of 10 milli-seconds. Stepping magnet releases lock 
mechanism on first step to ready unit for recycle. Standard unit 
has one disk with one finger rotating counter-clockwise. Two fin- 
gers available. Up to 21 of total 24 points on disk are active. 
Rated at 10 steps per second. Voltage ranges: 6 v. to 115 v. A.C., 
60 cycles, or 6 v. to 110 v. D.C. Auxiliary small combination con- 
tact switches can be mounted on ratchet or on either magnet. New 
3-point mounting for easy installation. 


SERIES M. A. S. STEPPER SERIES M-120 STEPPER 


A compact dependable Add and Up to 3 position contact combinations are 
Subtract unit. Up to 27 active available on the Guardian Series M-120 
Stepper. 24 point ratchet employs case 
steps per second. S.P.D.T. contact hardened steel construction to assure long 

. life precision operation. Contact com 
outer con be mounted ere binations in 3 standard ratings: 1.5, 10 
ratchet position or on either mag- ond 12 amps. ot 115v., 60 cycles, non 
net. Available to operate on 6 v. inductive. Voltage range: 6 v. to 115 v 
up to 115 v. A.C., 60 cycles, or A.C., 60 cycles; or 6 v. to 110 v. D.C. in- 
from 6 v. 110 v. D.C. termittent duty 


points on total of 30. Rated at 10 


Series 


AS. Write for catalogs featuring Guardian Steppers, Relays, Solenoids, 
Switches, Solenoid Contactors and Hermetically Sealed Controls. 


GUARDIAN W ELECTRIC 


1625-L W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF BEL ATS SEO¥ree AwLeICam tmoustear 
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How SECON Fine Wire is used in 
critical Government end-use items 


Gold: fine gold in 


Secon’s highly engineered fine wire 


is being used to meet critical specifica 
tions by manufacturers of important 


defense and military end-use item 


Precision Wire-Wound Potentiometers 


In supplying precious metal alloy 
wire for these, Secon not only con 
forms to the physical and electrical 
characteristics on the manufacturer’s 
specifications, but also winds a proto 
type potentiometer from each melt, 
which is tested for life, noise, and other 
characteristics which cannot be speci 
fied on the wire. Roundness of so small 
a magnitude that it cannot be measured 
is a carefully controlled characteristic 
which receives Secon’s continuous at 
tention 


Direct-Heated Cathodes in 
Electronic Vacuum Tubes 


Wire and ribbon for use here are in 
dividually prepared for each manu 
facturer to insure satisfactory opera 
tion, Secon sets aside the melts until 
the manufacturer has ascertained the 
emission and life characteristics of the 
melt. Approved Secon melts are then 
used exclusively to supply the manu 
facturer who made the test 


Electro-Plated Grid Wire for 
Electronic Vacuum Tubes 


Precious metals used for these are 
carefully selected for purity. Only high 
purity gold, rhodium, silver and other 
are employed 


Strain Gauge Wires 


These are most carefully selected, in 
both precious and base metals. Samples 
of Secon melts are tested by the manu 
facturer of the strain gauge for tem 
perature coethcient of resistance, gauge 
factor, and other important character 
istics. To insure uniformity, Secon sets 


aside approved melts for the exclusive 


use of the manufacturer who made the 
tests 


New Wire Products for Semi- 
Conductors, Transistors, Diodes, 
Crystals 


Developed through special research 
for application in these fields, the new 
products include 
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purities up to 


99.99% ; and doped gold alloy 


tluminum: fine aluminum wire in four 

vrades (1) 2S aluminum, 99% 
pure; (2) EC grade aluminun 
99.4% pure; (3) 99.97% pure alumi 
num; (4) special high purity 
aluminum, 99.99% pure 


Whisker Wires: in base metals as well 
as hard platinum alloys, with clos« 
tolerances on straightness and hard 
ness in all types 


Lead-in Wires of a great variety such 
as tinned copper wire or ribbon 


Secon specializes in the development, r 
search and production of special alloy 
and pure metals, processed to very 
small diameter wire—in all shapes 

round, oval, flat, ribbon, grooved—fo 
highly engineered applications in ele 


tronics, instrumentation, ordnance 
aviation, nuclear physics, atomic e1 
ergy, guided missiles, automotive 1 
dustry, and other field 


Close tolerances and controlled specifica 


tions can be held,on many important 
characteristu such as resistance 
tensile trength, elongation urfacs 
appearance pecial spooling, purity 
torque, linearity, composition, cross 


ection, weight per unit length, uniform 
plating dep ndable insulation, te mpera 
ture coefficient of expansion and _ re 


istance, and strain sensitivity 


Secon end-products include: 





® brine Wire drawn 
0.0003" diameter 


® Kibbon rolled to 0.0001 
in thicknes 


© Klectro-Plated Wire and 
Kibbon 


® Special Solder 


® Enameled and Insulated 
Wire 


© Virani Gauge Wire 

® Kleectric Primer Ignition 
Wire 

® Galvanometer Suspen 
sion Strip 

® Ktched Wire 

© Precision VPotentiometer 
Wire 


© Transistor Wire 
Components 

® Kleetro 
Wire ¢ 

© Experimental Melts 


ie Vacuum Tube 
mponents 






ae 


Secon invites you to discuss your metal 
lurgical problems with its Research and 


Development Department 


Write for Pamphlet E-10 


SECON METALS CORPORATION 


7 Intervale Street, White Plains, N. Y. 


White Plains 9-4757 


NEW PRODUCTS continued 


maintained witl 


loading 





AMPLIFIER TUBE 
for car radios 


TUNG-SOL ELEctTRIC INC., Newark 4, 
N. J., has developed an audio power 
amplifier tube designed specifically 
for car radios. The 12AB5 is in 
tended to be used either singly o1 
in push-pull for power output stage 
use. Using the 9-pin all glass min- 
iature envelope, the 12AB5 provides 
a wider margin of safety than pre- 
viously found in the smaller 7-pin 
types 6AQ5 and 12AQ5, 
there is no Compromise with house- 
hold radio or tv needs, the 12AB5 


will therefore provide greater re- 


Because 


liability and service life 





DISPLAY OSCILLOSCOPE 


features 40 input channels 


ELECTROMEC, INC., 5121 San Fer 
nando Road, Los Angeles 39, Calif 
A new large screen display oscillo- 
scope features 40 input channels. It 
provides a vertical line graph 9 in 
high by 12 in. wide on a 17-in. cyl- 
indrical face crt. Each vertical line 
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SANBORN __ 


1to 8 channel systems 
with interchangeable 
pream~plitiers 


. . « versatile answers to the wide 


a 


Reid variety of problems in 


OSCILLOGRAPHIC RECORDING 


ANBORN equipment allows you to record accurately and graphically 
S almost any phenomena in the 0 to 100 eps frequency range such as 
stress, strain, vibration; pressure, displacement, thickness; flow, force, load, 
position, RPM, tension, velocit icceleration, temperature. Systems may be 
assembled to record simultaneously as many as e:eht channels of information 
all alike. all different, or a combination of both, depending upon your 
lection of plug-in preamplifiers or “front ends” di played at the left 
Should requirements change, the preamplifiers may be interchanged by 
simple plug-in to the Driver Amplific r-Power Supply unit of each channel, 
thus equipping the basic system for the new requirements. In addition to this 
versatility of application you also @wain advantages in greater over-all economy 


and increased operating efficiency 


SANBORN SYSTEM FEATURES INCLUDE: 


@ Inkless recording in true rectangular making notations on record. 


aaciaaie ® High-torque (200,000 dyne cm) galva- 


@ Driver Amplifier (current feedback), nemeter 


improved regulated Power Supply, 

individual ON-OFF and stylus tempera- * Many chart speeds — from 0.25 to 100 
ture controls IN EACH CHANNEL ree 

@ Recorder slides out for easy paper © Controls for timing, manual and remote 


loading, better view of recording, coding 


The equipment illustrated indicates the cope ol the Sanborn “150” line. Other 

ponents, not shown, include a Wide Band Driver Amplifier and Power Supply, 

1 a Master Oscillator Power Amplifier. All Sanborn equipment i ttlable for 
| i 


embling into complet em as separate components for integration a 


origin il equipmet { 


Sanborn engineers will be glad to help solve your recording problems, with either 
standard or specially modified equipment. Write for complete specifications and 


performance data on any system 


SANBORN COMPANY 


: CAMBRIDGE 39, MASSACHUSETTS 
\ 


COMPLETE RECORDING SYSTEMS 


Designed primarily 

for recording outputs 

of analog computers, 

or other applications 
where 1 volt/cm 
sensitivity is usable 

In 8-, 6-, 4-, 2-, 

and 1-channel models. 
One dual-channel DC 
Amplifier for every TWO 
channels. 8-, 6-CHANNEL 








The S14-E Oscillograph, 





New High in Versatility 
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Versatility is important in an oscillograph because 


it reduces instrument investment. 


The Hathaway New S14-E is designed to be versa- 


tile. It can readily be used for many different types 


of recording and is a high quality, general-purpose 


oscillograph available with an unusually wide assort- 


ment of standard accessories. 


The versatility and the low price of the Hathaway 


Sli-k have established it as a ‘“‘standard”’ instru- 


ment in many laboratories both large and small. 


SPECIFIC 


Channels: To 21 


Chart Size: 6 inches « 100 of 
00 feet: 6 inches x 15 inehes 
Chart Speed: 1/10 to 600 inch 
¢ per second 

Chart Speed Change: Quick 
change transmission allowing 9 
easily selected speeds 
Calvanometers: Sensitivities 


to 50,000 mm per ma, per meter 
frequencies to 10,000 eps; single 


AVAILABLE 


Synchronous time line markers, 
giving 10, 1, 1/10 and 1/100 
second times lines (tenth lines 
heavier 


Scanning-type viewing device 


ATIONS 


and multi-phase watt galva 
nometers 


Power: 115 volts, 50-60 cycles 
12 or 24 volt d-c models avail 
able on special order 


Case: Walnut or lightweight 
aluminum 

Optical System: Individually 
controlled galvanometer traces 
Size: 24x 13 x 14 inches 
Weight: 60 pounds 


ACCESSORIES 


Automatic recording atach- 
ments 

High-speed shutter and drum 
for fast recording 

Record numbering device 


H rite for Bulletin 2-D1-A 


Hathaway 


INSTRUMENT COMPANY 


1315 SOUTH CLARKSON 
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Hamilton 


WATCH COMPANY 


* DENVER, COLORADO 





NEW PRODUCTS (continued 


terminates in a dot to permit rapid 
and accurate readability. The out- 
put of each of the 40 amplifiers is 
scanned each + sec. Frequency re- 
sponse of each channel is within 2 
percent from 10 cps to 10 ke and 
down no more than 3 db at 50 
ke. Sweep linearity is approx- 
imately 2 percent with a system 
linearity of 1 percent. Jitter and 
crosstalk are negligible. 





UHF MIXER DIODE 


for use in tuners 


PHILCO CorP., Philadelphia, Pa., 
has announced a new uhf mixer 
diode specifically designed for uhf 
tuners. The IN173A tuner diode 
is manufactured by a special proc- 
ess which results in excellent uni- 
formity characteristics for high 
performance tuner operation over 
the entire uhf band. The diodes 
are moisture-proof and maintain 
stability reygardless of shock, vi- 
bration and temperature variations. 
The company can make the uhf 
mixer diode available to all other 
tuner manufacturers, 





1-F AMPLIFIERS 

are subminiature type 

THE W. L. MAXSON CorpP., 460 W. 
34th St., New York 1, N. Y., has de- 
veloped a new series of subminia- 
ture i-f amplifiers used in airborne 
radar systems and broadband re- 
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ELECTRONIC 


Whether you need phosphors for black-and- 
white or color picture tubes, Sylvania’s long 
experience, highly developed production 
facilities and exacting quality control add up 
to dependability 

All Sylvania tube phosphors are rigidly 
inspected for purity, particle size, brightness 
and uniformity of color. There is a full range 
of phosphor formulations available to meet 
your requirements, including special blends 
for cross All 


Sylvania phosphors can be supplied in 1000-lb 


maximum burn resistance 


lots to eliminate color-matching problems. 


Want more formatio 


S October 1955 


4 


Use post card or 


. 


SYLVAN IA ia vaue ‘dependable 


To help you secure long-lasting screen bright- 
ness and good color, Sylvania also manufac- 
tures high-purity potassium silicate. Exact 
control of potassium-to-silica ratio assures 
maximum wet-screen strength. 


For complete information about high- 
performance Sylvania phosphors and T'V Pic 
ture Tube components, write to 

SYLVANIA ELEectTric Propucts InN¢ 
1740 Broadway, New York 19, N. Y 
In Canada 
Sylvania Electric (Canada) Ltd 
University Tower Bldg., St. Catherine St 
Montreal, P.Q 


ast page 
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High 


Frequency ~ 


Crystals e « @ have you investigated how they can save 


you money and increase performance? 


New high frequency crystal applications developed by Scientific can 
help you solve problems of size, cost, and performance in frequency 
control devices. The services of Scientific’s Research and Development 
Department are available to you in working out these problems for your 
equipment and new designs 


This department is headed by EF. M. Shideler, a nationally- 

known pioneer in crystal research whose latest paper VHI 
* Crystal Resonators was presented last May at the Frequency 

Control Symposium sponsored by the U. S. Signal Corps. 


lo use this development and counseling service to its fullest advan- 
tage, send your sketches while they are still in the design stage to 


Scientific’s Research Department, There is no cost or obligation. 


on WE Mone,, 


s 
aur® 


One of the Oldest Manufacturers 
‘ . of Crystals in the United States. 


Scientific 


RADIO PRODUCTS, INC. 


NE RRASKA 
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NEW PRODUCTS continued 


ceivers. Gains of over 100 db are 
obtained simultaneously with band- 
widths over 12 me at center fre- 
quencies of 30, 60 or 90 me. Design 
and construction provide complete 
shielding and absence of regenera- 
tion even with covers removed. The 
amplifiers are built to meet rigid 
military specifications and contain 
tubes having a rated life of over 
5,000 hr. Measurements are 12 in. 

2 in. 1 in. Each model con- 
sists of a low-noise cascade amplifier 
followed by three flat staggered 
triples. The last triple feeds an in- 
finite impedance detector and a 
cathode follower output stage. A 
bias adjustment is incorporated in 
each unit to control the gain over a 
range of at least 40 db 


POTENTIOMETERS 


in intermediate size 


DE JUR-Amsco Corp., 45-01 North- 
ern Blvd., Long Island City 1, N. Y. 
The C-158 precision ganging poten- 
tiometers (1% in. in diameter) are 
ideal for applications requiring high 
accuracy in limited space. Multiple 
ganged units can be electrically 
phased independently without dis 
assembly. Precious metal contacts 
are used _ exclusively, including 
the company’s three wiper con- 
tact brush. All single and ganged 
assemblies are completely enclosed 
by permanent dust-covers. Both 
threaded bushing and servo-mount- 
ing types are available. Complete 
specifications and other features 
are described fully in the illustrated 
technical bulletin C158-455 


POWER SUPPLY 
for electrostatic spraying 


SCIENTIFIC ELECTRIC, 105-119 Mon- 
roe St., Garfield, N. J., has developed 


October, 1955 ELECTRONICS 








TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


PHENOL MELAMINE SILICONE 


Tips for designers 


—— 
ww “~ 
, 


rae 
Insulated fibre screw drivers, made 


of high dielectric strength Taylor Fibre, are 
electrically safe, physically tough 


p< AA 
L Ve 
. LD 
Tote boxes must withstand severe usage 


an ideal application for tough, durable 
Taylor Vulcanized Fibre. 





| —— toa 
| — a | 
{>| || | 
| TI 
1 oii 


Fuse box handle formed from Taylor G-5 
Melamine Laminate has high electrical and 
mechanical strength provides high re- 


sistance against corrosive fumes. 


( )} 
c ~ 





Cam and terminal board for recording 
instrument is made of Taylor Grade XP 
. noted for its electrical insulat 
ing properties and ease of machining. 


Laminate 





TAYLOR 
FACILITIES 


FABRICATING 


Your production can be simpli 
fied schedules safeguarded 
inventory headaches cured 

and over-all costs reduced by 
having Taylor fabricate finished 
parts to your specifications 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specifi 


requirements 





TAYLOR 


Plants in Norristown 


Shop Talk 


FIBRE c 0. 


Pa. and La Verne, Calif. 


EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIGRE * POLYESTER GLASS ROD 





Tip of 2° diameter Taylor Built-Up Vulcanized Fibre Rod used as drift pin 


for driving out stuck roll-up shafts in paper mill. Heavy sledge hammer 


blows on end of rod could not split apart the laminations at bond joints 


Taylor Built-Up Fibre 
withstands severest impact 


The unretouched photograph above 
shows the strength and toughness of 
Taylor Built-Up Vulcanized Fibre. 
This is the tip of a 2” diameter x 36" 
long built-up fibre rod after more 
than a year’s use as a crowbar and 
drift pin in a paper mill. 

It was used as a bar to lift and pry 
800 Ib. objects. It was pounded with 
a 16 lb. sledge hammer in its use as a 
drift pin to drive out stuck roll-up 
shafts. Despite this severe and re- 
peated abuse the rod was unbent. 
And note that hundreds of sledge 
hammer blows have not severed the ad 
hesive bonds between laminations 
Rather it is the fibre itself which has 
first failed. This is proof that built 
up fibre is just as strong and as tough 
as homogeneous fibre. 

Wherever exceptionally thick sec 
tions are required—for rods, plates, 


blocks — Built-Up Fibre can be pro 


Want more information? Use post card on last page 


duced in thicknesses up to 3 inches. 
Laminations are bonded together 
with specially developed adhesives 


to make a tough, solid mass. 


For many applications, Taylor 
Built-Up Fibre can be used as a 
direct replacement for more expen- 
sive homogeneous commercial fibres. 
Moreover, it is available in a frac- 
tion of the delivery time. Outstand 
ing physical and electrical properties 
make it the ideal material for heavy 
switchgear, arc barriers, insulating 
plates, rods, cutting blocks, bumper 
blocks . . 


USeS 


and a variety of similar 


Ask your ‘Taylor representative 
about the numerous profitable ap 
plications for versatile Taylor Vul 
canized Fibre and Taylor Laminates 
in your product. There are literally 
thousands of uses for economical, 
easy -to-form Taylor products 


28) 





A CALORIMETRIC 
Aa TYPE RF WATTMETER 







0-3000 MCS. 0-300 WATTS 


MODEL 641N—an instru 

ment designed to measure 

RF power with the precision 

of a Primary Standard 





» » > DESIGNED FOR USE wherever extremely accurate RF Power 


measurements are needed, the 641N Wattmeter serves as a Primary 


Standard for such measurements. As such, it can be used to check 
the accuracy of other types of RF wattmeters, and to determine the 
actual power output of an KF power source, the approximate magni- 
tude of which is known. Over the entire frequency range of 0 to 
3000 megacycles this instrument has an accuracy of better than plus 
or minus 2 percent of full scale, using the calibration curve supplied 
For more accurate measurements, the 641N Wattmeter may be 
calibrated by the user at DC or 60 cycles. AC-DC wattmeters with 
an accuracy of V4 of ] pere ent may be use d in this calibration, and 
the resulting RF power level may be established to an accuracy of 


better than 1 percent 


SPECIFICATIONS Leen eeeeeeeeeeeerereerereseseeeeeuee® Chee error eneeeeeeeeeeeeeeeserereeeee 


Impedance 52 ohms This Instrument can be calibrated by the 
Frequency Range 0 to 3000 mes user at DC or 60 cycles for more precise 
, : measurement at a particular power level 

Power Range 0 to 300 watts 
Power Scales (5 0.3 watts Repeatability Within 1% 

3.10 watts 

10 ie acai Time Required for 

30-100 watts One Reading 2 minutes 


100-300 watts Recycling Time 


VSWR (max. over between Readings: 20 minutes 
« 1.1 to 1 
frequency range 2 te is a oe Sewer Seasied 3 wotts 105-1257 
RF Connector Type N, mates with Size 
UG21B/U Indicator 5a" x 6" x 134" 
iw iA 
Accuracy Plus of minus 2% load 5V2" x 6" x 14% 
of full scale on any Weight 
onnne pa the Indicator 8 pounds 
supplied calibration Load 16 pounds 


curves 


Ogg MC. JONES & 
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NEW PRODUCTS continued 
a new lonic high potential powei 
supply for electrostatic paint spray- 
ing. Model HV-140 is supplied as a 
2-piece, remote-controlled unit. The 
new electronic power supply unit is 
capable of producing a peak of 140 
kv. For complete technical informa 


tion, contact the companys 





NULL INDICATOR 
features high sensitivity 


SHALLCROsSS MFG. Co., Collingdale, 
Pa. Unlike spotlight galvanometers, 
the type 1965 null indicator is un- 
affected by mechanical vibration of 
any sort. This, coupled with its 
high sensitivity and a response time 
of less than 1. second, allows 
measurements to be made rapidly 
and accurately under many adverse 
conditions. Current sensitivity is 
greater than 2 x 10°” ampere. Volt- 
age sensitivity is better than 1 pv 
per mm scale division. Input im 
pedance is 5,000 ohms. The null in 
dicator and its integral 115 v, 60 
cycle, power supply are housed in 
a cabinet only 17 in. deep by 6 in 
wide by 84 in. high. Weight is 14 
lb. Complete technical details are 
given in engineering bulletin L-42. 





OVERLOAD RELAY 
is fast acting, precise 


Morrow Propucts, INc., 33389 
Forbes St., Pittsburgh 13, Pa.. ar 
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. 


, TUNG-SOL Acknowledged quality 


/ 


leadership ...in research, design, 
“development and manufacture... 

of all the basic components 

on which the science of 


electronics is founded. 





Aluminized Picture Color Picture Special Purpose Radio and TV Tubes Semiconductors 
Tubes Tubes Tubes 


© 


TUNG-SOL ELECTRIC INC., Newark 4, New Jersey 


SALES OFFICES: ATLANTA, CHICAGO, COLUMBUS, CULVER 
CITY, DALLAS, DENVER, DETROIT, NEWARK, SEATTLE. 
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HAZARDS 





ry mt 


-% 


FOR ROTATING ELECTRO-MECHANICAL 
ASSEMBLIES TO WITHSTAND SEVERE 
ENVIRONMENTAL HAZARDS... 
CALL PMI 


Slip Ring (Collector Ring) Assemblies we 
have made surpass severe shock, vibration, 
and water test conditions of MIL-E-2036A 
and MIL-T-17113; trouble-free operation at 
60,000 feet; resists fungus and corrosion. 
passed 200-hour salt spray test. Call PMI 
for free estimate. 
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PROJECT 268209 


Internal components of 
S.R.A. designed to withstand 
high and low temperature 
range -— humidity — salt 
spray — fungus — shock 
and still have long life at 
390-490 R.P.M. 


P M INDUSTRIES, INC. 


270 FAIRFIELD AVENUE 
STAMFORD, CONNECTICUT 
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NEW PRODUCTS (continued 


nounces an electronic relay  in- 
tended for use wherever fast acting 
and precise electrical overload pro- 
tection is desired. It may be ad- 
justed to operate reliably with a 
current differential as small as 0.05 
ampere, or if intended for use on 
over voltage, the voltage differen- 
tial would be of the order of 50 mv 
The unit drops out within 10 psec 
This model is available in ratings 
to 600 v at 1,000 amperes for a-c 
or d-e loads. The heart of the unit 
is a thyratron control tube with an 
spdt relay connected in its plate 
circuit. The operating characteris 
tics of this tube may be varied by 
the control dial which is suitably 
calibrated in volts or amperes so 
that the thyratron will fire only 
after a certain voltage is applied 
to its grid circuit. Time delay ap- 
paratus is not required with this 
electronic relay. 





PRECISION RESISTOR 
is single-section, card-type 


THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., announces avail- 
ability of a new single-section, card- 
type, precision resistor, series 1300. 
The new series is wafer-thin and is 
specifically designed for applica- 
tions where there is a lack of space 
for the ordinary round precision 
wire-wound resistor. The new unit 
is completely encapsulated for pro- 
tection against humidity and ex- 
tremes of temperature, and is espe- 
cially adaptable for circuits using 
transistors, in guided missiles and 
airborne communication and nav- 
igation equipment. On values up to 
100,000 ohms, the resistor is 4 in 
by 4 in. by # in. thick. On values 
from 100,000 ohms to 1 megohm, 
the card is 8 in. by 8 in. by # in. 
thick. Operating characteristics fea- 
ture precise operation from —55 C 
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Vancouver B. C 


San Francise 
Oakland 





Los Angeles ~ 
San Diego 


United Air Lines’ central 
meee =—Main Line Airway —to 80 cities 


Connecting airlines 


All the nation 
is just next door 


when you ship by United Air Freight 


| nited s Main Line Airway follows the bustling busi flights not only over its own routes bout world-wide 
ness belt across the nation. No matter where you ship through connecting airline agreement 
vou are only a few hours away. sometimes merely 

Speed, service unmatched by any other aw carries 
minutes, from cities along this strategic route 

convenience these are among the money saving 
United can furnish fast connections, too, at any of benefits you get when you ship by United And 
these cities with other air carriers, truck lines and rail remember, too, the great cargo power lL nited offers 
transportation to reach all sections of the country There are more than 254 Mainliner® flights daily 
And United offers Reserved Space Air lreight on all with air cargo on every one 





Lo 





——— UNITED 


Learn the advantages of United Air Lines’ Air Freight Service—call the nearest 
United representative or write for free booklet, “Industry's Flying Partner.” 
Cargo Sales Dept. V10, United Air Lines, 5959 5. Cicero Avenue, Chicago 
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to 125 ¢ Wattayve rating on eact 
ection is 0.6 w and standard tol 
erance is +1 percent. Accuracies 
can be obtained to +0.1 percent. 





BANDPASS FILTER 
adjustable 20 cps to 200 kc 


KROHN-HITE INSTRUMENT Co., 580 
Massachusetts Ave., Cambridge 39, 





Mass., announces model 310-AB 
continuously adjustable band-pass 
filter with unity passband gain and 
24 db per octave slopes outside the 





passband. Both the high and low 
cutoff frequencies are independently 
adjustable from 20 eps to 200 ke 
This provides maximum flexibility 
of adjustment of both the band 


center frequency and the band 


are you 


width. By using power supply regu 

| lation the internal hum and noise 

- ' ost’’ has been reduced to less than 1 my 
Calibration accuracy is 10 pe 

| cent. Model 310-AB is especially 

in useful in the audio and ultrasonic 
frequency range for noise measure 
> | ments, harmonic and frequency 
electronics . | analysis, and for psychoacoustics 
and electromedical research. The 

unit measures 12 by 7 by 8 in. over- 


; ie all and sells for $275 
Developments have been so rapid in the horizonless science of electronics 


that taany creative engineering talents lie hidden “under a bushel” of non 


creative detail work CERAMICONS 


lf your ability exceeds the use that is now being made of tt, you'd do well for miniaturized circuitry 


to learn what's happening at Martin ERIE RESISTOR CorP., Erie, Pa. Th 
For there are—and always will be— excellent opportunities at Martin for new high capacitance Ceramicons 
electronics engineering talent in the fields of aircraft, missiles, rocketry, are rectangular, have a phenolic 


, dipped coating, wax impregnated 
‘le ‘sf space ve ‘velopment ' 9 . 
nucleonics and space vehicle de opm No, 22 hot tinned copper leads, and 


Contact J. M. Hollyday, Dept. E-10, The Martin Company, Baltimore 3, are made in 3 sizes: style 892, 034 
Maryland in by 0.34 in.; style 893, 0.58 in. by 
0.43 in.; and style 896, 0.75 in 

by 0.56 in. Life test is 400 v d- 

ls i ui 85 Ce flash teat. 600. 
d-c; and power factor, 2.5 percent 

maximum at 1 v rms 1 ke. These 

MF 2G ar 8 a Pele Ceramicons are designed especially 

Sa wri nt oR ECE for use in transistor and other min 
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from ‘Tra ngitron 


SILICON RECTIFIERS 


Transitron’s silicon rectifiers are 


+ om Three power designed for reliable operation up 
ranges now in Te LOOP RA Cae ke 
production long term stability through her- 


metic sealing. 


ings in both size and weight and 


Because of their high forward con- 
ductance and high inverse re- 
Et et UM es 
fiers are extremely efficient. They 
are ideally suited for high tem- 
perature power supply and mag- 


netic amplifier applications. 


Write now for bulletin TE 1321! 





re 


4 









MEDIUM POWER POWER 





Power Supply Types Magnetic Amplifier Types 


















Peak Recurrent Maximum Average Peak Recurrent Maximum RMS Masimum Avetage 


inverse Voltage Voltage Forward Curtent 
TYPE Volts Volts Ampetes 











verse Voltage Voltage Forward Current Piv ry ‘ 








Volts a TYPE 


1NJAl 





IN411 


IN412 






IN413 200 14 10 
RATINGS AT 135 C 


Trangtron — 2 ie —a = 


electronic 7corporation 
melrose 76, massachusetts Glass Diodes Transistors Power Transistors Silicon Diodes Silicon Rectifiers 


SR-12 200 140 
RATINGS AT 135 € 

















advancement 
de a 
Pri Ly 





x ain 


yo 







"Trade Mark 
Greater readability 
Patents Pending 
and modern styling in minimum 

space. Interchangeable with 
ASA/JAN 2% and 3% inch s 


to 50% longer scale in s 


sizes. Up 
ame space 
as ordinary type. Available in various 
colors. Complete data on request 


* y 
marion meters 
marion electrica z 4 


instrument company 


GRENIER FIELD, 


MANCHESTER MH UE A 


te eee 


wee 


yeh tate ele Matsehe eka rie®, ohatiati ota: jarniansel 
Automatically synchronizes strobo- s 


scopic light sources with hig 
frequency shakers to permit inspec 
tion in slow motion from zero to two 
‘ss cycles per second. This visual fre- 
Se quency is adjusted with a front panel 
ss control, and once adjusted remains 
* constant over the entire shake fre- 
quency range of 20 to 2000 cps. No +3 | 
adjustment of input level is required :3 
over a 40 db range. No other adjust- 
ments exist or are required. Write x 
for bulletin to: 














ew el ON Aa Ar 


Bed igllig he 


Winkle r 


§225 N. 20th St. @ Phoenix, Arizona 





288 
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iaturized circuitry They have a 


value range 
and a 200-v rating. A data sheet 
giving complete 


available. 


specifications is 





MINIATURE CELL 


uses indium as an anode 


ELGIN NATIONAL WATCH Co., Elgin, 
Ill., has developed a button-size ex- 
battery that will not leak, 
It packs enough en- 


pendable 


swell or gas. 


ergy to operate special military 


miniature electronic devices at vir 


tually standard voltaye for 2 


The 


Use of new 


years. 
cell uses indium as an anode, 
of cathode 


working 


type makes 


it possible to increase vol- 
ume of the cell by eliminating bulky 


The cell 
A typical in- 


barriers and separators 


delivers about 1.15 v 


dustrial application might be for 
portable electronic monitors. It is 
also particularly useful as a low 
voltage source of energy for tran- 


istorized circuitry 





SHIELDING COVER 
for power switch terminals 


MFG INC., 
, has developed a“ positive-lo k- 


CLAROSTAT 
N.H 


Co., Dover, 


on all items or 


from 9.0022 to 0.1 pt 


this page, use post card on last page 
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Keep 

Cabinets \V. 
} COOL! 
Ma 


Use McLEAN 
Electronic Cabinet 


COOLING FANS 


pv 7] 20" | 


unted, nate ec one 


® “elec on nie cat 
f pa heigt 
i 11 ke, thie 
' r red air, keeping 
‘ ! ad rt 
“rt sta “s 
t ate 
' ‘ I flack z 
Small Size 7 high =x 19 wide with 41% 


blower wheels O« * 300 cFM 


Large Size (103%4" high x 19” wide wit 
6 blower wheels) De! 600 cFM 


Send fur ature 





McLEAN ENGINEERING 


PRINCETON, N. J. 


pressurized 


EVA aR LTS 


Note these Viking features: 





new VIKING 


e FUSED BEAD pressurizing for sealing 
around contacts 


© MS GASKET for panel sealing 

@ POSITIVE POLARIZATION 

© LOCKING DEVICE, simple and fool-proof 
© PLATED SHELL... gold over silver 

@ AUTOMATIC ALIGNMENT 


Hex mounting nut — 
ele tr lig aff 
MS Gasket Seal 
Fused Bead Seal 





OTE med 


| Sra 29 
1-4 CONTACTS ‘AND 
5-9 CONTACTS 


IKING 


ELEeEcTric 


an oe aa nn se | 


TrTy) PTT TT: te A try Le CALIF. 
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ay 

eee) Site) 
tate) 
DIODES 


ELECTRONICS 


Specific Applications: 

alt Atul Ce eel Lea 

Mtel idl tem Ol To T- 0 ae 

bid ele) 

Function Generators 
Diode-Capacitor ‘‘Memory'™ Units 
Magnetic Amplifiers 

Ory C Pee Uli im Alltel as) 
Surge Protection 


Clipping and Limiting 
IN 29 RANGES... maximum reverse working voltage 


TYPES é TYPES eb max. V 

Immediate IN138A A3B 3.3 
Delivery The YZ. ivr 3.9 
TT yie) tt re 

in ol TO ive we 


Quanititie: vee 


y Western Elect 


NATIONAL SEMICONDUCTOR PRODUCTS, 930 Pitner Avenue, Evanston, Ilinois 


Semiconductor Division Phone: Davis 68-0800 


NATIONAL FABRICATED PRODUCTS, INC., chicogo 47 


Manuvtacturers: sockets, plugs, terminal strips, receptacles, contacts lugs, and other electronic components 
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NEW PRODUCTS continued 


ing, Snap-on type terminal-shielding 
cover, which is available with its 
factory-mounted series AE power 


5 Pa 
«e-an outstanding source inter vane 
/ Bees de sulated by a fiber liner, is designed 
re r a : ’ 
: lg CL 72) Peli! circuit Peete tele to meet UL approval on sets utiliz- 
; ca iy a ing above-chassis-mounted controls 
with switches. The cover not only 


INTRODUCING acts as a mechanical guard, but also 


has the effect of shielding inductive 


NEW MINIATURE fields. For further information, re- 


quest new product announcement 


EC COAXIAL CONNECTOR form No, 753798. . 


a RENT the oe ee. 


cs 


cover, in- 

















/ 


HHB Miniature EC Coaxial 


i —_ TEFLON TERMINALS 
are vibration-proof 





CAMBRIDGE THERMIONIC CoRP., 445 
Concord Ave., Cambridge 38, Mass. 
The X-2168 Teflon insulated ter- 
minal has high dielectric strength 
{] Every prospect and user of printed and low capacitance. When mounted, 


circuitry can rely upon the vast : : 
. > > rere 18 > nese , 
background of research and the overall height of the assembly 





| design-engineering experience of is § in. The 3-48 threaded mount- 
H. H. Buggie, Ince., regarding connectors ing stud is } in. in length. The 
for this specialized field. Since the es eialesit ta Vien al s . 
introduction of printed and etched solder terminal is brass with copper 
circuit methods, HHB personnel have flashing on which 24-carat gold has 
worked closely with company engineers been applied. Both stud and ter- 
to develop connectors for special s in 
applications. minal are attached to the Teflon by 
» ‘Today these designs include latest a unique method that makes the 
| engineering advancements, such as the terminal vibration-proof. Complete 
_ new HHB miniature connector for mmecifications and prices are avail 
_ coaxial cable, featured above. specifications and prices are avail- 
rE : ‘ : : “ > . _ ‘ , 
' If you are.a user of printed circuits, or able from the company. 
a contemplate the use of printed circuit 
g designs in the future, H. H. Buggie, Inc., 
- invites your inquiry regarding connector 


needs. TIME DELAY RELAY 
Write--for HHB EC Series Printed permits electrical interlock 


Circuit Connector bulletin. 










AGA DIVISION, Elastic Stop Nut 
Skilled in Corp. of America, Elizabeth, N. J. 
* RESEARCH «+ DESIGN An electrical interlock in a circuit 
¢ ENGINEERING « MANUFACTURING which allows pushbutton control can 


now be obtained by use of an in- 


of Electronic Components and Connectors ae 5 ; 
stant action auxiliary switch in a 
for Communications and Industry , 
| new model Agastat time delay relay. 

The model NEL Agastat is for op- 
eration on energization. Time delay 
of the NEL is pneumatically con- 
trolled and provides a readily ad- 
justed and accurate timing interval 
from 0.1 second to 10 or more min- 
utes. The unit measures 24 in. wide, 
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The important load isolation functions of Unilines are 
now available to designers and users of microwave sys- 
tems and test equipment operating in the S-Band. 


New, inherently rugged mechanical designs permit safe 
operation at substantial peak and average powers. Cas- 
cade Research has designed these units to optimize iso- 
lation-to-insertion loss-ratio. Special techniques have 
made possible a reduction in size and weight of the in- 
tegral permanent magnets. As in all Unilines, no exter- 
nal power source is required 
























V.S.W.R. (TYPICAL 


20 1.20 1.20 1.20 


These Unilines can also be furnished as an integrated ee et 

part of a microwave circuit and may include such ele- ’ 

ments as directional couplers, hybrid junctions, twists, 
bends, mixers and crystal holders. Unilines with even , x 

greater power ratings are now under development. Hi nackte : 
i & j= fe 5 

eee ee era pate yokes ee eae 

(TYPICAL) . 

REVERSE At TENUATION 27 DB 20 0B 13 OB 608 20 OB 20 OB 20 08 
(TYPICAL 


350 WATTS 










AVER. TRANSMITTER POWER 


INTO V.S.WR. OF 2:1 350 WATTS 350 WATTS 





PEAK POWER 


50 WATTS 
INTO V.S.W.R. OF 2:1 400 KW ) Kw 


jwowe | woe | ome | 
UG-53/U UG-53/U 


LOAD ISOLATION: Will provide substantial isolation between 
source and load with negligible loss in transmitted power 


400 Kw 


WAVEGUIDE SIZE RG-48/U 










COAX TYPE 
"N” OUTPUT 


COAX TYPE 
N” OUTPUT 






WAVEGUIDE FLANGES UG-53/U UG-53/U UG-437/AU 


ELIMINATES LONG LINE EFFECTS present where antennas are 


scated remotely 





Or 
ESEA 


RPORATI 


REDUCES PHASE DISTORTION by eliminating multiple reflections 


. 
R 


C 


' 
H 






PROVIDES SMOOTHER TUNING, greatly reduces mismatch pre ny 
sented to a magnetron by the antenna, eliminates tendency of mag 
netrons to lock on some frequencies or fail to operate on others 


SMOOTHS OUT POWER VARIATIONS WITH TUNING: Magnetron 
power output to Uniline is maintained ot maximum despite changes 
in line perameters due to changes in frequency 


KLYSTRON, OSCILLATOR-AMPLIFIER BUFFER: Addition of 
Uniline between oscillator and amplifier can markedly reduce pos 
sible pulling and power inconstancy 







WRITE FOR DETAILED 
TECHNICAL LITERATURE 
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” 


34 in. deep and 44 in. high. Affixed 
to its front is a normally closed 
double-throw Micro Switch. Con- 
tacts of this switch are kept in open 
position by a lever connecting the 
auxiliary switch and the core of the 
Agastat. When the Agastat coil is 
energized, the core jumps up and 
these contacts close instantly al- 
lowing interlock, Simultaneously the 
time delay period starts and con 
tinues to the preadjusted time delay 
at which the main switch trip " 
transferring contacts. In deen 





ergization, auxiliary switeh con 
tacts change to open position and 
the main contacts transfer 





TYPE MLC 





EXPANDABLE CHASSIS 
for lab breadboard use 


UM & F MFG. Corp., 10929 Vanowen 
St., N. Hollywood, Calif., has de- 
veloped a new type of expandable 


Capacitance (with | Form “A’’ switch): 
Capacitance between open contacts .75 mmfd; 
Capacitance between closed contacts 2.0 mmfd; 


Capacitance from contact to ground 1.25 mmfd. chassis design for laboratory bread- 


Coil Resistance: Up to 6500 ohms (No. 44 AWG wire). board use, Almost any size chassis 
Contact Rating: 3 amps. @ 28 VDC max. Suitable may be assembled by using the 
for low level audio or r.f. loads. Contact various parts available in the pat- 
material dependent on application. ented SeeZak line which includes 

a “en side and end rails, tops and bottoms, 
Contact Combination: Standard, up to | Form "C”. rail extenders, prepunched proto- 


Shock: Meets requirements of MIL-R-5757B. 
Vibration: |10G up to 500 CPS. 


type panels and rail feet. Novel 
interlocking corners make assembly 







Size: 7%" wide, 1%" long, 1%6" high AVORPEAS easy and give strength to the entire 
with 1 Form C cUSTOM- chassis, whether screwed together 
; MANUFACTURED 


or not, These chassis have been de- 


Applications: For guided missiles, h.f. 
communications equipment, etc. 


TO EXACTLY 

FIT YOUR NEEDS 
* 

SEND FOR 

DETAILS 


“NOW PRESSURE SENSITIVE TAPE 


for wiring diagrams - 


signed for maximum adaptability to 
circuit design 


ELECTRIC COMPANY tame Ts Ce re 150 At 
ABELO? APE NC ‘ J 
3349 ADDISON STREET eee “og 
CHICAGO 18, ILLINOIS lantic Ave., Rochester 9, ! 33 Man) 
manufacturers now use wiring dia- 








grams printed on pressure sensi- 
tive tape and affixed directly to 
apparatus, instead of diagrams 
printed separately in booklets or in- 
struction sheets. The affixed dia- 





RELAYS « SOLENOIDS + COILS « TRANSFORMERS + SWITCHES + HERMETIC SEALING 
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oe Ee Ss 


Which one of these 
Genisco centrifuges meets 
your requirements for testing 
components under simulated 
, operational G-loadings? 


79 


...as required by Mil 5272A, procedure II 






















. 
MODEL C159 The larger 
capacity of this machine 
permits whole system 
an and complete 
packages to be tested 
Two objec ts, each weigh 
ing 100 pounds and 24 
x 24” x 18” in size, can be 
accommodated simulta 
neously. G-range of the 
machine is 0.024 G to 75 
G's. Maximum centrifugal 
capacity is 2000 G 
pounds. Nominal radius of 
gyration 48 
ee ee ee aes. 
a 
~ 
~s 
& ™~ 
MODEL 0184 A high-speed ma 
chine, designed to test acceler 
ometers and other instruments 
under acceleration forces from 
1 to 850 G’s. Full centrifugal 
capacity is 1000 G pound 
Nominal radius of gyration 
13” 
~ 
. 
i 
> 
~ 
~s 
~s 
ey 
‘ ™ 
a 
- a te 
ae ae 
ACCESSORIES ADD TO OPERATING EASE A number of 
accessories including a strobe system, air sys 
tem, optical system, tub cover, access doorway 
and slip ring systems, designed to give greater 
operating convenience, are available for Genisco 
G-Accelerators, Models B78 and C159 
Modifications in any basic machine or acces 
sories to meet your parti ular re quirements will 
be carefully ( onside red 
ELECTRONICS — October, 1955 Want more informatio 








Genisco G-Accelerators provide a quick, precise 
means of testing components in an acceleration 
environment similar to that encountered in actual 
operation. 

They are extremely accurate machines 
operate and built to withstand years of hard use 

These features particularly suit them for large 
volume testing programs, as well as for precise 
laboratory prototype development. 

More than 100 Genisco G-Accelerators of 
various capacities are now in use throughout the 
world. 

Complete technical information on all models 


, easy to 


and accessories is available. Please direct you 


inquiry to: Contracts Manager, Genisco, Inc 
2233 Federal Avenue, Los Angeles 64, California 


movet 878 Used primarily for testing 
relays, switches, tubes, motors, valves, 
and other small components, and to 
calibrate and evaluate accelerometers 

ACK ommodate s objects we ighing up to 

25 Ibs.; has G-range of 0.017 G to 120 / 
G's. Maximum centrifugal capacity is J 
1200 G-pounds. Nominal radius of JZ 
gyration 24” Ps 


4 
“ 


~ TT 


as am 
OO Ri gee eee 


MODEL £185 This newest and largest Genisco 
centrifuge was recently built for the U.S 
Air Force. Two mechanical or electronic 
packages, each weighing up to 300 pounds 
can be subjected to an acceleration envi 
ronment of up to 65 G's simultaneously 
Nominal radius of gyration of the machine 
is six feet. An automatic dynamic balancing 
system automatically compensates for any 
excessive unbalance in the machine during 
test runs 


INCORPORATE DO 


RELIABILITY FIRST 


? Use post card on last page 293 





Sub-miniature Assemblies 


To Gigantic Electronic 


~ 


~ <P 


Systems....... 





a J 4 i " 
P On 

« DAYSTROM INSTRUMENT has 
—_ “3 Mo.*e produced tiny precision assem- 
— elt - blies . . . to gigantic gun directors 
Miniature Gear ond fire control systems — all 
within their modern 350,000 sq. 
(oe Ea > ft. plant.. When you combine 
mw? Daystrom's team of skilled engi- 
isi ieee neers with efficient production 
= bvansimerined Application methods and modern facilities, 


you'll understand how Daystrom 
has been able to achieve mass 
production of such products—on 

ly time and at low cost—for every 
branch of the Armed Forces and 
industry. 
























mais. .. For the NAVY 


Radar Fire Control Systems, Mine Detecting 
Devices, Anti-Submarine Attack Directors, 
Catapult Speed Indicators, Serve Control Sys- 
tems, Torpedo Assemblies. 


Kp. | For the AIR FORCE 


Capacitance Testers, All-Altitude Servo indi- 
cators, Transistorized Receivers, RF Switches, 
Potentiometers, 


of 


ell... . For the ARMY 


Mechanical Fire Control Systems, Fuzes, 
Communication Systems and other instrumen- 
tation for all branches of the Army. 


Attain. .. For INDUSTRY 


Test Equipment, Computing Devices, Radar 
Equipment, Nuclear Equipment, Gyro Mecha- 
nisms, Electronic and Electro-Mechanical 
Devices 


ae Write For Our 
Fire Control Facilities Report 


Antenna Drive 
Houveing 








DAYSTROM 
INSTRUMENT 





grams cannot become misplaced o1 
lost, thus providing an obvious ad 
vantage to the ultimate user and 
eliminating requests to the manu 
facturer for new wiring diagrams 
to replace those that cannot be 
located. Samples of diagrams 
printed on both acetate film and 
flatback pressure sensitive tape are 
available. 





MICROWAVE GENERATOR 
is code modulated 


POLARAD ELECTRONICS CORP., 43-20 
34th St., Long Island City 1, N. ¥ 

has announced a new code modu 
lated microwave generator with 5 
independently adjustable pulse 
channels, equipped with 4 inter- 
changeable r-f microwave oscillator 
heads, and providing a_ precision 
oscilloscope. The model B was de- 
signed to provide code modulated 
carrier from 950 to 10,750 me for 
beacons, missiles and radar. Each 
of the pulse channels has variabl 
pulse width and delay, and also 
has an external ptm input. Repeti 
tion rate is variable. The entir 
instrument operates from a built-in 





ARCHBALD, PENNA. Mark 30 
Div. of Daystrom, Inc a-c line voltage regulator to insure 
Dindbtlinnasii 7 stability. The modulator is equipped 
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for complete information regarding component type 
Tuning Fork Resonators, or variously pack 
aged Tuning Fork Frequency Standards. 


Philamon Laboratories Inc. 








“HOW SMALL 
CAN YOU GET? 


+ « « is @ thought 
our engineers 
like to play with 





Since W Hi t E L E R has had long experience | 


in manufacturing precision-controlled insulated magnet wire so fine you can 
barely see it, it is only natural that our engineering people have been work- 
ing with miniature and sub-miniature coil and transformer units from the 
inception of miniaturization. 

The important NEW TINY-MITE series of transformers is one result 
of this work. Tiny-Mite Transformers, with unusually excellent typical char- 


acteristics, are ideal for use in transistor and printed circuits, control, guided 
missile, and similar applications where space, weight, and size are prime 
factors. 

Tiny-Mite Transformers are assembled with nickel alloy laminated cores, 
with fine wire coils wound on nylon bobbins. Windings are terminated with 
special care and technique to insure maximum protection to leads. 

Tiny-Mite Transformers are varnish-treated and can be supplied open 


‘ 


frame with 3” color coded leads, or in metal shells, hermetically sealed, and 
with #22 tinned leads soldered to header terminals to facilitate assembly. 

Tiny-Mite Engineering Data Sheets are available on request to Wheeler — 
producers of fine gauge magnet wire, specialized coils, and transformers. 
Your own special needs can almost certainly be met by standard units in 


this new series, or by possible modifications. We will welcome your inquiry. 


THE WHEELER INSULATED WIRE COMPANY, Inc. 


Division of Sperry-Rand Corp 
1101 East Avrora Street, Waterbury 20, Connecticut 


Wheeler is constantly adding te its 
staff of engineers. If you are available | 
and qualify in this field, call us now. | 





WHEELER MAKES THESE PRODUCTS A §; cotally 
< 


12WHG4 


NEW PRODUCTS continued 


with electronically regulated low 
voltage d-c supply. The universal 
regulated klystron power unit auto- 
matically selects the proper volt- 
age for any of the plug-in micro- 
wave oscillator units. 





MAGNETIC AMPLIFIER 
for airborne servo systems 


SPECIALTIES, INC., Skunks Misery 
Road, Syosset, L. I., N. Y. Part No. 
T1616JC, a 6-w, 115-v, 400-cycle 
magnetic amplifier is designed 
specifically for instrument type air- 
borne ervo systems. The unit 
operates directly from a synchro 
control transformer or potenti 
ometer, without preamplifier or de- 
modulator. A 3-stage fast response 
half-wave bridge circuit is used 
which is capable of a 20-cycle band 
width when driving a BuOrd servo 
motor Mk7 in a closed-loop system 
using simple circuitry, This herme 
tically sealed amplifier features less 
than a 0.07-v drift with respect to 
wide changes in line voltage and 
frequency or temperature. 


RELAY 
to 10-k ohm coil resistance 


KURMAN ELEcTRIC Co., 35-18 87th 
St., Long Island City, N. Y. A newly 
designed coil and magnetic struc- 
ture is featured in the series 23C 
relay. Coil resistances up to 10,000 
ohms are now available and stand- 
ard adjustments are as low as 7 mw 
for an spdt contact arrangement. 
The new relay weighs only 14 oz 
and occupies 1.5 cu in. It is well 
suited for use with cadmium gul- 
phide photocells (as both a-c and 
d-c versions are operated directly 
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[ 7 oe Te 
HQINCEIUNG Desion 











f 
} 
| 


x Resea tf? 
) EIN . [ 





evelopment 





This is, quite frankly, a bid for inquisitive enginee) creative men who desire to lear 
more about the future and what it may hold for them 


For at Goodyear Aircraft we have a policy of “progressive curiosity’’—a continuou 
pioneering into new fields, new materials, new methods, new structures—and it ha 
paid off in a host of new advancements important in the progress of missiles, jet 


airships, helicopters, radar, plastics, metals and electronic 


It has paid off because this forceful, creative thinking has attracted engineers reall) 
eel wg the challe nve of new concept 

The challenge at Goodyear Aircraft — and the security that goes with it — can spell 
a rewarding future for you. 

The fields are as broad as the challenge. Goodyear Aircraft is unique in it cope, 
rock-solid in its stability — contributing importantly in virtually every phase of aero 
nautics and related fields, backed by the resources of the world’s largest rubber 
company. 

Whatever your engineering experience, you owe it to yourself to get the facts on 
Goodyear Aircraft. Write for application form or send your resumé to: C. G. Jone 


Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants in 
Akron and Litchfield Park, Arizona 


| | 
ey) e doin g Dig th 02S AC 


GOODZYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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NEW PRODUCTS continued 


from the photocells with minimum 
current drain), also for all control 
applications, in either plate circuit 
or battery operated circuitry 





Precision Potentiometer ba LARGE-SCALE METER 
feet as 6 in. ~ 212 in. dial face 
by GAMEWELL aa 


bites MARION ELECTRICAL INSTRUMEN1 
















a -32 THD : i Co., Manchester, N. H. Model SS56 
ef meter is especially useful where 
aia rapid, accurate readings must be 
} f TH made from a distance or where 
ietthets He several scales must be combined in 
| tn one instrument. It is available as a 
oH ' i moving coil permanent magnet type 

} if ie in all d-c ranges. It has a nominal 

ter be 2 percent accuracy, available to 4 

irae he percent as the application requires 

; tts A variety of scale ranges permits 

} t its use as a basic component in 

Trees at many types of test equipment. Al 

though the Plexiglas cover allows 

for exterior or edge lighting, the 

Here is a %” potentiometer that offers you the extreme precision SS56 is also supplied with provision 
found in larger sizes of Gamewell Potentiometers for internal scale illumination 


Body is of anodized aluminum and the shaft is made of stainless 
steel. Kohlrausch type winding provides excellent linearity and the 


unit meets MIL-E-5400 specifications as they apply 


Che unit can be modified for special mounting, Multiple gangs, 
higher operating temperatures, and other special features upon re- 
quest. Write for additional informa- 

tion about this miniature precision 


potentiometer 


CONDENSED TECHNICAL DATA 





Resistance WK +: THE GAMEWELL COMPANY 
Min, Resistance 20 ohms NEWTON UPPER FALLS 64, MASS. 
Linearity "0.25 

Electrical Angle 34° 


INDUSTRIAL COUNTER 


Resolutior 0.09% (11007 

Vest Voltage 1000 RMS features high accuracy 

Temperature 105°C ‘ ne 

Watt HEWLET! PACKARD CO., 275 Page 

Sine %” OD Mill Road, Palo Alto, Calif., ha 
Ag” long announced an industrial counte) 


Torque 0.2 o2.-in PRECISION POTENTIOMETERS that can measure frequency, speed, 


rpm, random events, weight, tem 





*Maximum Values Manufacturers of Precision Electrical Equipment Since 1855 ‘ 
perature, pressure, acceleration and 
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Riveting With a Hammer 1n 
Blind or Open Applications 


Elimination of special riveting tools can mean 


a faster production, lower costs, no down time. 


yi No lost time tool 


J K. BARRY, M. E. truding trom its head. When the rivet for repairs 
lr} f blind rivets illed w is inserted through pa to be fas 3. No limitation on the number of 
| narv h r fror ne d, the iriven flush with the men who can install rivet 
he job off highly simpl rivet head ising the expanding 1. Speed comparable to nailins 
thod of { S| be; prongs t n a blind head behind Only man is needed 
ind mak he rear sheet. No turther finishing 1s Widely used in truck bodt storm 
Dr Rivet ng preter ble t ly for iy a th pul its itself doors, metal buildings and hundred 
b] in but { t I an | nanently eth} mooth of other industrial ippli itions, Southce 
f na in be reached f ther I ntour Drive Rivets mal i t ibration 
I: R ! r adva proof joint A wide range of head 
The Southco Dt Rivet | i red t tyl diameters and Lei} lengths 1 
1 body with pin pr N il tool ivailabl 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 











— =a : = z = T —~ er ae 
A . ; ‘ , Lever 
J. \QJ Hit the Pin 4 V4 . ror A yy . \ © Extrusion 
{ hr. ~~. j j i | 4 | | } 
i ‘ ij ' } { 
| | | UL 
' 
| Rivet Inserted Rivet Expanded ; 
Rivet Kivet 
Inserted Expand 

| 
| Corrugated Hinge 
sheeting } 
} 5 } i Di pl 
\ Y . 
( 
@ > c_ a ‘og ont 
} ‘}, A. Al f~ Pur 

Falt, Rubber, Ff f t 4 
| 7 Ss Drawer Wood 
| T { Ferrule ‘ 
} h riywood 

j * j 

ty 5 Fe e and Rivet : 1 J ! > } 
Laas rm f Drawer Pull ! \ 
| 4 ; " : ’ 
| ) “No Countersink Needed i ‘ 


} Rivet Con presses info Material 


SOUTHCO Division, South Chester Corporation, 234 Industrial Hwy., Lester, Pa. 
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USE POLYPENCO’ Q-200.5 
for UHF Installation Components 





STANDARD LENGTHS OF 6-8 FT. 
‘(ASSURE LOW MACHINING COST 


For low cost production machining of coaxial spacers, connector 
beads, stand-off insulators and many similar UHF components, 
POLYPENCO Q-200.5 is available now in centerless ground rod with 


diameters up to l’’ and lengths of 6 to 8 feet 


LOOK AT THESE DIELECTRIC PROPERTIES ! 


¢ Dielectric Constant: only 2.4 to 2.5 


¢ Dissipation Factor: 0.0002 at 30 mc (remains practically 
constant over entire frequency range) 


® Dielectric Strength: about 350 volts per mil 


CHECK THESE OTHER FEATURES 


e Dimensionally stable up to 
400° F 
e Rigid and transparent 


. @ Fx y machinable on stand- 
Get the full facts on Easily n ichinable on in 


POLYPENCO Q-200.5. Write 


for technical bulletin 


ard metalworking equipment 
@ Good mechanical strength 
@ Chemically resistant 


| 







THE POLYMER CORPORATION of Penna. e Reading, Penna 


In Cat lad ype / Cathe w,M i 


ASA se Ea: nylon, teflon’ and other non-metallics 


NEW PRODUCTS ontinued 


many ouner phenomena Mode! 521A 


provides direct numerical readings 


cps, rpm or rps from 1 cps t 
120 ke. Period of count is eithe: 
0.1 or 1 second, and the count dis 

lay time can be varied at will. The 


] 
nventional powel! 


nstrument uses ¢ 
line frequency for counting time 
ase; or is available with a pl ig-lr 
rystal time base for measurement 
Or more precise accuracy Mode] 
521A includes three accessor 


power 

ipplies of 150 v d-c, +300 d- 

and a 6.3 v a-c filament supply. Cor 
nections are also supplied for p} 
( ind an exte) tandard 


CAPACITORS 
rated for 125 C operation 


SPRAGUE ELECTRIC Co., 35 Marshall 
St., North Adams, Mas T ype 118P 
metallized paper capacitors aré 
rated for operation at 125 C with 
ut voltage derating and with high 
insulation resistance. The capaci 
tors withstand dielectric test of 
twice rated voltage. Other features 
include self healing dielectric, com- 
plete hermetic sealing with glass 
to-metal solder-seal terminals, and 
corrosion-resistant cases, Both 
standard wire leads and solder tab 
terminals are available These 
capacitors are finding widest ap- 
plication in military electronics 
and in allied industrial applications 
ich as control devices, where both 
reliability of service and economy 
of space are important. They meet 
environmental tests of MIL-C-25A 
Complete details regarding sizes, 
ratings, performance character 
istics, and mounting and terminal 
stvles available are given in en 


rineering bulletin 224 


MICROWAVE 
POWER METER 


reads direct in mw or dbm 


HEWLETT-PACKARD Co 75 =Page 


Mill Road, Palo Alto, Calif. Direct 


iutomatic readings of microwave 
wer levels from 0.1 to 10 mw or 
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Precision Components 
for Microwave Systems 

























Unequalled experience in the design and 
manufacture of both simple and complex 
test components makes Technicraft your 
best and most economical source of 
supply. 

Technicraft research has led to the 
development of new and better designs 
for such equipment as traveling detect- 
ors, slide tuners, movable shorts, stub 
VSWR calibrators and oscil- 


lating joints. 


tuners, 


Our field representatives will be glad 
to provide assistance or information to 
help solve your microwave problems — 
contact us at Thomaston. 


For complete details and characteris- 
tics ask for our specification sheets. 


4 IECHNICRAFIPABORATORIES 


1550 THOMASTON RD. © THOMASTON, CONNECTICUT 


Designers and Manufacturers of Rigid and Flexible Waveguide Assem- 
blies, Microwave Test Plumbing and Components, Waveguide Systems. 
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NEW PRODUCTS 


continued 





from 20 to +10 dbm are now 
available in the model 430C micro 
wave power meter. It eliminates 
computation and adjustment during 
measuring. Operation of the instru- 
ment is entirely automatic, and it 
may be used with a wide variety of 
bolometer eithe 


mounts having 


positive or negative temperature 


coefficients. Frequency range de 
pends on the bolometer mount em 
ployed, and either an instrument 
fuse, barretter or thermistor may 
be employed, Price of the unit 


$250. 





THYRATRON 
is mercury-vapor filled 


NATIONAL ELECTRONICS, INC., Ge 
neva, Ill. An indirectly heated cath 
ode, shield grid, 2.5 amperes d- 
thyratron, NL-5560, has been devel 
oped. It is mercury-vapor filled for 
long life. Ratings are: heater volts 
5; heater current, 4.5 amperes; 
peak forward volts 
1,000; average anode current, 2.5 


inverse and 
peak anode current, 15 


amperes, 
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Radar 


PRECISION DIGITAL DELAY GENERATOR 


FOR GENERAL-PURPOSE LABORATORY USE 


Generates pulses accurately spaced in time with respect to an inter- 
nally generated reference pulse-—range 0 to 100,000 microseconds 


Complete generality permits numerous and varied uses such as radar range 
calibration, target simulation, generation of secondary frequency standards, 
elapsed time measurements, phase measurements, etc. Fields of application 
include Radar, Navigation, Telemetry, Nuclear Studies, Computor Re 
search, Geophysics, Ordnance, and any other fields in which timing ts 
Significant. 

The ability to generate a specific delay at accurate variable repetition 
rates sets this instrument apart from any other pulse or delay generator 
in the field today. Write for full details 


Pulses can be supplied under either pendently variable delayed pulses are 
one-shot conditions or at variable repe available. Accuracy of both repetition 
tition rates. Both pulse delay and repe period and pulse delay are held to one 
tition period can be established in incre part in 10% by the thermostaticall 
ments as small as | microsecond controlled crystal oscillator. The digital 

circuitry and the built-in self-checkin 
The repetition period can also be exter features make continuou ilibratior 
nally triggered, in which case two inde innecessary 


Kaiser Miletat FP? rRopvuctTs, inc. 


SBrRisTrot, PA. 
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166th 
MARKER 





Navigation 





Timing 





Nucleonics 





Geophysics 





Ordnance 





MODEL 743 


Observed pulse as viewed 
on a suitable synchroscope 
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More Engineers on A-N and civilian projects are proving— 


It pays to specify 


AMPERITE 


DELAY RELAYS 


and 


BALLAST REGULATORS 


... they're finest 


| 






STANDARD 


- 


| 
| 
| 
i 
i 


el 


ry dh 
LLANE  d 


T? BULB 


simplest, most 


in altitude, 








in Canada 


304 





effective 
automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes 
ambient 
+-90°C ), or humidity. Rugged; no moving parts; 
changed as easily as a radio tube 


Write for 4-page 
Technical Bulletin No. AB-51 


fom oP ae 


Atlas Radio Corp Ltd 


nd ie ie 


Thermostatic DELAY RELAYS 


MOST COMPACT, HERMETICALLY SEALED 


Provide delays ranging from 2 to 150 seconds. 


@ Actuated by a heater, they erate on A.C., 
D.C., or Pulsating ¢ ent 

@ Hermetically sealed. Not affected by altitude, 
moisture, or other climate nange 

@ Circuits: SPST only normally open or nor- f 


mally closed 


Tt 


Amperite Thermostatic Delay Relays are con 


pensated for ambient temperature changes from i 
55 to 70 C. Heater ime approximately Hat 
2 W. and may be operated continuously. The f } 
un > most mpa iggt x plosion-; 
nits are n npact, rugg 1, ex] pl MINIATURE 
long lived, and nexpensive! 
TYPES: Standard Radio Octal, and 9-Pin Miniature. 


PROBLEM? Send for Bulletin No. TR-81 
Also { Amperite Differential Relays — 
may be used for automatic overload, over-voltage, under 
voltage or under-curre 


a new iline 


nt protection 


44>) BALLAST REGULATORS 


e Amperite Regulators are designed to keep the 


current in a circuit automati- 
cally regulated at a definite 


( ats 
value (for example, 0.5 amp). , ; | 
For currents of 60 ma. to 5 amps re ' 4 
‘ . 
Operates on A.C., D.C., ons 
Current - 2h Ji: 
| ' Hoo 
@ Hermetically sealed, light, compact, & ee 
and most inexpensive . “ej 
TOgL 9 


Amperite Regulators are the 


method for obtaining 


| te 2 
a 


temperature (-—55 to 


L 


vol ray WITH AMPERITE 
BATTERY 6 CHARGER VOLTAGE VARIES 
Pe aden! , ONL 

" 


50% | 2% 


561 Broadway, New York 12, N. Y. 


= 
io 
4 
< 
4 
w 
4 
os 
o 


560. King St. W., Toronto 2B 
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NEW PRODUCTS continued 


imperes; anode averaging time 15 
seconds; and cathode heating time, 


5 minutes. A data sheet is available 





SMALL POTENTIOMETER 


is space and weight saving 


ACE ELECTRONICS ASSOCIATES, 125 
Rogers Ave., Somerville 44, Mas 
Che No, 500 Acepot, 


vire-wound 


iominiature 
precision potentiometer 
only 4 in. in diameter, is now being 
made in special ganged control units 
of high precision and accuracy 
These 


curacy 


ganged Acepots have the a 
required by many computer 
ind servo control applications. The 

are available in the resistance range 


Due to 


turns of fine 


from 200 to 100,000 ohms 


the large number of 


resistance ire in the element and 
the precision accuracy with which 


‘ 


hey are spaced, standard accuracy 


of linear units is +0.3 percent inde- 
linearity. A 


vantage is the 


pendent further ad- 


small torque required 


Standard torque is 0.035 oz./in. at 


20 C. Complete specifications, appli 


tion data sheet and prices are 


ailable from the company 





TOROID COILS 


used with transistor boards 
FORREST MFG. Co 5962 
Drive, Culver City 


Smiley 
Calif., an- 
coils for 
both sub- 
The 


quk k inser- 


nounces a line of toroid 
ise with transistor In 
miniature and printed circuits 
igned for 


oils are de 
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NEW Tektronix 
Portable Oscilloscope 


gives you Laboratory Performance 
...in the FIELD! 


The Tektronix Type 310 ts fully capable of performing 
much of your laboratory work, yet has the physical 
characteristics desirable for work away from your 
bench. It handles easily and fits into tight spots, sim 
plifying field maintenance of complex electronic equip 
ment. The high performance of the Type 310 can help 
you speed up your field work its low weight and 
small size can case your equipment handling problem 
Complete accessibility to tubes and components ts 
maintained by a untque step-chassis construction, 
hinged at the rear. Accurate calibration and excellent 
linearity permit reliable quantitative measurements 
you read time and amplitude directly from the screen. 
Functional panel design and versatile control system 
contribute to operator convenience making this new 


os illoscope an easy-to-use field and lab instrument. 


Portability Wide Sweep Range 


Transient Response 
Horizontal input 


Sensitivity 


Voltage Calibrator 


Jewel Warning Light 


Versatile Triggering 


Power Requirements 


- sd CRT 
Has-teees DC-Coupled Unblanking 


All DC Voltages Electronically Regulated 


IN THE LAB 


Type 310 Cathode-Ray Oscilloscope — ‘595 


b. Portia B 


Tektronix, Inc. 


for complete specifications, or write to: P. O. BOX 831 * PORTLAND 7, OREGON 
CYPRESS2-2611 CABLE: TEKTRONIX 


Please call your Tektronix Field Engineer or Representative 
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How YOU CAN SAVE er 
TIME ON GEAR SYSTEM 


ason t 
There's no re 


now providing 
able operation 
instruments. 
simulators and tr 


The Mode 
se 
"tops" by many - 
arrscsent design, compa 
ability. It 
servo motors. 


AVIATION, INC. 


LY ENGINEERING 


in: 
o spend costly engineer Zz 


systems in ™ 
m-built gear Si” gear box ready 
et rvo applications 
as of them are 
f depend- 
ontrols ’ 


ols, 
ions contr 
ommunicat 
radar and © 


industrial controls: 
aining equipment. 


ognized as 

r Box is rec 

ae yo designers for its 

: ness, and adapt~ 
only available 

h is less than 


torque 
ft and its 
turning sha 
25° at slow 


is 
e conditions, 
under the san Ons 
are At the input shaf 
12 : ; = 
friction 1s 004 02 /i 


Link Hi-Precision Gear Box 
Model 012 for use on Servo 
Mechanisms + Computers-+ 
Control Equipment + Motor 
Drives + Instruments 


Find out how you can use the 
Model 012 in your servo design 
It is available in ratios from 10:1 
to 3125:1. Write today for a 
new eight page catalog on the 
gear box and adapters. 


BINGHAMTON, NEW YORK 





A SUBSIDIARY OF 
GENERAL PRECISION 
EQUIPMENT CORPORATION 
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NEW PRODUCTS onnnaved 
tion through transistor terminal 
boards—the windings are termi- 
nated in lugs, or solid wire leads. 
Leads can be tinned for dip solder- 
ing, or brought to any pin arrange- 
ment. Sizes range from @ in. o-d 


in. to £ in. o-d & @ in.; in- 
ductance values up to 2 henrys. 


Units are finished with hard-setting 
epoxy resin, or are sealed in cans to 
meet MIL specifications. 





VIDEO LINE MONITOR 
for station camera chains 


KAY LAB, 5725 Kearney Villa Road, 
San Diego 12, Calif., has developed 
a new broadcast video monitor, 
model ARM-13A, which provides 
complete monitoring facilities for 
broadcast station camera chains at 
a competitive price. The monitor is 
complete with A scope and illumi- 
nated calibrated scale which allows 
direct measurement of the height 
of the composite video signal. By 
means Of a switch two lines or two 
fields of video information may be 
viewed on the A scope. Separate 
h-v power supplies are used for both 
the 10-in. kinescope and 3-in. A 
scope. The 1-v power supply is fully 
electronically regulated. The 10-in. 
kinescope is a flat-faced, tinted, alu- 
minized ert. Video amplifiers pro- 
vide an 8-me bandwidth resulting 
in an extremely fine resolution of 
600 lines. A special control provides 
for synchronization on syne pulses 
stripped from the composite video 
or by synchronization with pulses 
taken directly from the station sync 


generator at the choice of the 


operator 


DYNAMOMETER 
has several improvements 
WESTERN GEAR, 


Electro Products 
Division, P. O 


Box 182, Lynwood, 
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ee 
ceca 


All New! 
RCA WO-91A 
5” SCOPE FOR 
BLACK and WHITE 


and COLOR TV 





Only *229°° 


User Price (Optional) 


RCA WO-91A 5” OSCILLOSCOPE 
Complete, ready-for-use, including new 
WG-300A low-capacitance, dual-purpose 

robe, shielded input cable and 
instruction book. 


Now —AN ALL-NEW OSCILLOSCOPE with features usually found only in more expensive 
instruments. It has all the ’scope functions you need to do both black-and-white and color TV 
service work . . . speedily and with top-grade results! Check a few of these work-simplifying 
features . . . “low-capacitance/direct” probe . . . preset “V’’ and “H” sweep positions . . . 
automatic probe-disconnect calibration control. And look at the added features of this instrument: 


Dual-band response. Response flat to 4.5 Mc in wide-band position. 

Voltage-calibrated, frequency-compensated, 3-to-1 step attenuator for ‘‘V”’ amplifier. 

Simplified, semi-automatic voltage calibration for simultaneous voltage measurement and waveshape display. 
VTV M-type graph scales marked in peak-to-peak volts—read voltage amplitude directly from screen. 
Vertical-polarity reversal switch for “‘upright’’ or “‘inverted” trace display. 

Sturdy one-piece low-capacitance/direct probe minimizes circuit loading. 

Z-AXIS input facilities permit direct modulation of the cathode-ray tube grid. 

Preset ‘‘V” and “H”’ sweep positions for speedy, automatic lock-in at “‘vertical’’ and “horizontal” frequencies. 
**Plus’’ or “‘minus”’ internal-sync selector. 

Shielded vertical-input connector and shielded cable for minimizing hum and stray field pick-up. 
Positive-lock internal sync. 


FREQUENCY RESPONSE: Wide-band position, within-1 db from 10 cps to 4.5 Mc; Narrow band position, 
within-1 db from 10 cps to 0.5 Mc; within-6 db at 1.5 Mc. 


SENSITIVITY: 0.05 volt peak-to-peak per inch (0.018 volt rms) in narrow-band position; 
0.15 volt peak-to-peak per inch (0.053 volt rms) in wide-band position. 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT MARRISON, MH. J. 





® 
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HIGH VOLTAGE RESISTORS 
—UP TO 125,000 VOLTS! 





RESISTANCE VALUES TO 
1 MILLION MEGOHMS ! 


Widely renowned for stability and reliable performance, RPC's High Voltage 
resistors are successfully used as VT voltmeter multipliers; high resistance 


voltage dividers; bleeders in high voltage power circuits; corona resistors and 
standards of high resistance value. They are eminently suitable for use in tele- 
vision transmitters and receivers, cathode ray tube circuits, X-ray equipment, 
Van de Graff generators, electro-meter tube circuits, pulse circuits, dust precipi- 


tators, photo cell applications and high voltage circuit equipment. Leading | 


laboratories, manufacturers and many government figencies specify RPC High 


Voltage Resistors. 


TYPE B. From 1 to 6'A inches long; diame 
ter “se to “We inches, Voltages to 40 KV 
High stability carbon coating on strong 
non-hygroscopic steatite rod. Very long 
effective resistor length in small space 
is due to application of coating as a helix 
on rod's surface, Thus, resistance coating 
of relatively low specific resistance pro- 
duces stable resistors of high resistance 
value, Ends of resistors permanently con 
nected with silver contact coating 


Type 8 resistors are readily mounted on 
panel or stand-off insulators. Can be 
atsembled as tapped resistors and 
matched pairs. Temperature and voltage 
coefficients are low. 


TYPE D. Provide voltage rating up to 
125 KV and load capacity up to 90 Watts. 
From 6'4 to 18'4 inches in length. Made 
on steatite tubes and can be supplied 
bands, 


terminals or lug ferrules. 


with silver contact band type 


In both types, B and D, standard resistors 
tolerance is + 15%. Tolerances of + 10%, 
+ 5%, or +3% can be 


tolerance of +2% can be supplied in 


supplied. A 


matched pair resistors. 


Write for additional details and catalog. 


Hermetically sealed and encapsulated 
resistors available. For special assemblies, 
special types and sizes consult our Engi- 


neering Department. 


RESISTANCE Propucts Co. 


914 South 13th Street 


Harrisburg, Penna. 


Makers of Resistors—High Megohm, High Voltage, High Frequency, Precision Wire Wound. 
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NEW PRODUCTS continued 


Calif. Incorporating several im- 
provements, a new model Dyna- 
Chek dynamometer, model DM-4, 


has been announced, It 


checks hp, 


rque and rpm of electric motors 


n continuous duty from 1 hp or 
ess. It can also be used for testing 
motors rated at more than 1 hp 


ind up to 2 hp in intermittent serv 
these 


irning as nign 


ce and handles motors in 


ver categorie 


as 15,000 rpm, 





FEEDBACK VOLTMETER 


measuresfrom —70to-..36dbm 


THE SOLARTRON IE-LECTRONIC GROUI 
LTp., Thame Ditton, Surrey, Eng 
| pe BM.519 preci ion feed 

iC} ltmeter is of use in com 

nications establishments. It fea 

! i vide coverage of input 


provision .for measurement 


common characteristic im 


and display on a clear! 
caled 6-in. meter. A coaxial output 
for cro is available, enabling wave 


‘ 


orm monitoring to be carried out 


imultaneously with measurement 
With a normal frequency coverage 
of 15 eps to 100 ke the instrument 
may be isefully employed at fre 
iench ip to 400 ke, with little 
reduction in accuracy. 


MERCURY JET SWITCH 


features low noise 


DETROIT CONTROLS CorpP., 1650 
Broadway, Redwood City, Calif. A 
new multiposition high-speed switc) 
ommutating, sampling or chop- 

ping functions utilizes a jet stream 
mercury in a unique fashion a 


he pole or wiper arm. No brushes 
oO! lip rings are involved. Absence 

pring-loaded contact allows 
long life at high speeds with no 
ontact bounce. Noise is less thar 


10 nv into 100 ohms. Speeds up t 


at least 10,000 rpm can be achieved, 
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DU MONT TYPE 331 
CATHODE-RAY OSCILLOGRAPH 


@ DC to 4 mc vertical | jwidth (Tra i ponse, 0.08 psec) 


@ Developed in « 


@ Precise measurement of time in 
psec) 

@ Accurate voltage calibration over range f 
full scale 

@ Flat-face, tight-toleran 
Tube provides excell 


eld distortions 


IMPORTANT SPECIFICATIONS 


Cathode-ray Tube: | vy; WP Calibrated Sweeps: | 
Deflection Factor 


Amplitude Measurement 


‘ND BEST OF ALL. THE PRICE 1s ONLY $585 


D i) 1 TECHNICAL SALES DEPARTMENT « ALLEN B. DUMONT LABORATORIES, INC. 
760 BLOOMFIELD AVENUE, CLIFTON, N. J. 





NEW PRODUCTS continued 


and as many as 120 circuits per 
revolution can be sampled. Thou- 


New 


sands of hours of maintenance-free 


HIGH INSERTION LOSS BF eri arr 
NOISE FILTERS 




















. 
Now Sprague brings you a complete series 
of miniaturized, bulkhead-mounting inter . 
ference filters for aircraft and mobile elec 
trical and electronic equipment in ratings 
from 0.1 ampere to 20 amperes for both 
125 volt de and 125 volt ac, 400-cycle serv 
ice. These filters meet all pertinent MII 
and AN requirements for operation at 
temperatures from —55°C to +85°C, All 
designs are hermetically sealed with glass 
or ceramic-to-metal solder seal terminals 
These filters are available to meet your 
production schedules from the West and 
Kast coast plants of a reliable, old-line 
manufacturer For Engineering Data 
Sheets on the units in which you are in 
terested, write today to the Technical Lit POWER SUPPLY 
erature Section, Sprague Electric Com P 
pany, 12870 Panama St, P. O. Box 66507, j has new construction 
Los Angeles 66, California, or 45 Marshall . 
st., North Adams, Massachusetts BECKMAN INSTRUMENTS, IN¢ 
Shasta Division, P. O. Box 296, 
Richmond, Calif. Model 702A powe1 
supply is a regulated power source 
SPECIFICATIONS of conventional circuitry featuring 
a compact method of mechanical 
, ; a — construction It yrrovides output 
RATING CATALOG CHARACTERISTICS : ; 
NUMBER voltages from 0 to 600 v, continu 
‘ . ‘rents to 
CURRENT VOLTAGE | Size INSERTION LOSS (0B) AT ously variable, with current up ft 
(AMPS) | FREQUENCY (DIA.” x GIVEN FREQUENCIES (MC) 200 ma. Revulat aintained at 
(eoeen (50 ONah SYSTERM) 2 ma. Reg la ion is maintained a 
es 5 ; 10 100 40° percent or better with ripple le 
than 10 mv peak to peak. A variable 
63 110 y 112 B negative output of 0 to 150 v is also 
provided for bias, as well as 6.3 
56 | 81 [>!1 at 8 amperes. Positive and negative 
terminals are insulated from. the 
60 | 79 - «| ; 
chassis, permitting high voltage te 
pe used above oO} helow ron 
90 Liz Price S20 
89 ‘ 
“ 
ot as 
88 j 
5f " ! | 
“Beyond the range of measurement 








De. 


K 
PULSE OSCILLATOR 
you can depend on features wide range 


ELECTRO-PULSE, INC., 11811 Majo 
WORLD’S LARGEST CAPACITOR MANUFACTURER St., Culver City, Calif. Model 3420A 


pulse oscillator features a_ wide 
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FOR WAVEGUIDE AND MICROWAVE 
TRANSMISSION EQUIPMENT 


. production skill and experience. 


. unique manufacturing methods to meet unusual 


specifications. 


. unexcelled facilities from model shop to assembly 









line. 


. transmission lines and associated elements 


manufactured and tested to your specifications. 


Quality 


Economy 
Dependability 


Write, wire or phone 


BUDD-STANLEY CO. INC. 


43-01 22nd St., LONG ISLAND CITY 1, N. Y * Phone STillwell 6-1706 . Cable Address ‘'BUDDSTAN’ 
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NOW! ULTRA-HIGH 
PRECISION 
POLYSTYRENE 
CAPACITORS 


as low as 


‘sLeeTROMICS 


PUKMANE, OAL, 0.1% tolerance 
1 MO, MY OS 


ee % 
a no F MLO LEE 


To Bt 
PCIe are 

Seer lee mT Ee) ee 
Rt OURO at 

* Voltage Available 
100 to 400 VDC 

SMPTE amt IE ile ie 
10¢ MEG. /MFD 

Ce ee 

RS Save Ws Ta Tn eae 

o/.t han ec ag) 

* Dielectric Absorption — .015% 

¢ Dissipation — .0002 
Sar CeCe LL) 
Oe Ut em Me AE LLG) 
Um Umer ly as 
in specifying Southern Electronics’ 
precision polystyrene capacitors 
me Meee ae Ce 4 
CULO HEC em EOC Cain 
Corp., Electronic Associates, Inc., 
Convair, Berkeley Scientific, 

—. Ree eee 
POLYCON 

FUE Lb moe) 


Write for complete catalog 


SOUTHERN ELECTRONICS 
Oe Tk VAATED 


39 West Orange Grove Ave iia Lae 





O af 


AD lil 
- 


TAPER-PIN RELAYS 
in 2, 3, and 4-pole models 


ELECTRO-MECHANICAL SPECIALTI 
Co., INC., 6819 Melrose Ave., L 
Angeles 38, Calif., has introdu 

a new serie of relays hermet 
ically ealed with taper-pin 
minals for solderless conne 

They are available in 2, 3 and 4-; 
models, and surpa MIL-R-5757B 
and MIL-R-6106A specificat 
Chey are especially designed 
ise in jet aircraft, guided mi 


and other airborne equipment 


FIELD INTENSITY METER 
covers 14 to 250 kc 


STODDART AIRCRAFT RADIO Co., IN 
6644 Santa Monica Blvd Hi 
Calif. The NM-10A rad 
nte ene ‘ ( it 
ete lent ral 
} I 
t page O tobe ELE ty 











Need close-tolerance tubular parts 
like these? Just send drawing 


Superior Tube has special facilities for 
doing complete job — efficiently, fast 


Save handling costs. When you need special close-tolerance tubular 
parts, let Superior Tube make them for you complete. Engineering 
assistance is available. Or just send drawing, indicating size, 


shape, metal analysis, temper and degree of finish desired. 


Superior Tube’s special facilities provide for flaring, cutting, 





deburring, expanding, bending, rolling ends, grooving, beading, 


coiling, flattening, punching, deep drawing, reducing, drilling, GLASS SEALING ALLOY 


chamfering, shearing, slotting. A wide choice of different alloys of 


Glass-to-metal seals for conductor leads into va m tube 
closely controlled analysis is available hermeticall ealed chambers, or controlled atmospher 
Typical use ire shown above, left to right Oltage regulator 
For prices and complete information on fabricated tubular parts capacitor, capacitor cap, button terminal, recording p 
ef , tor rifle « ‘ 4 d nilo 
on glass sealing alloys, write Superior Tube Company, 2500 Ger- refrigeration sniffer. Superior offers six standard unifor 
. . expansion alloys cold drawn to close tolerances in Seaml or 
mantown Ave., Norristown, Pa WELDRAWN® tubing Sib Sinknitie: Walid, ten, 


All analyse / a,’ 
OD. Certain analyses in light 
walls up to 244° OD 


The big name in small tubing 
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NO DOUBT 
ABOUT IT 


advancement 
in instrument 
design 


with the 
versatile 
MULTI-RANGE 
METER TESTER, 
Power Supply, 
and 


Limit Bridge 


Precise, self-contained unit 
for laboratory and production 
use. For DC 


from 25 


nstrument calibrator 


ua full scale to 10 ma 


full scale, ane 0 V DC; sensitivity 
4 pte ssurement: OC 
current-vONage source nit or 
Wheatstone bridge measurements 


from 0-5000 ohms. Regulated Power 


supply. Stepless vacuum tube voltage 
trol, Accuracy exceeds 4% (curr 
} ' ( t ff 1I8 V 
60 cycle AC. ( , 


eo 
marion meters 
4 


marion electrical 


; 
instrument company Sgt 


| 


MANCHESTER, NOH USA 
specialists in designing and manufacturing of all 
Tooled to pro 
duce over 1000 styles in any screw size, material, 
fo your specifications 








purpose fasteners and wire forms 


finish, quantity 
Serving Industry for Thirty-five Years 


— OTHER PRODUCTS — 


r rrp 


WIRE STRIPPERS &. CUTTERS 





@ TOOLS e@ DIES @ STAMPINGS 
Bulletins on complete line upon request 


WENCO MANUFACTURING CO 


NEW PRODUCTS 


continued 





or field use for field intensity meas- 
urements of carrier current sys- 
tems, the signal level at points along 
the system, and for surveys of con- 
ducted or radiated interference. A 
complete selection of accessories is 
available, expanding its utility. The 
a-c power supply permits operation 
105 to 125 v or 210 to 250 vy 
a-c, 50 to 1,600 eps. The NM-10A 
AN/URM- 
instrument, as 
16910 (SHIPS). 


from 


is identical to the Navy 
6B, a class 1 shown 


in MIL-I 





L-F AMPLIFIER 


available in two models 


WHITE 
203 E., 


INSTRUMENT 
Riverside 


LABORATORIES, 
Austin 4, 
Texas. Models 211 and 212 ampli 


Drive, 


fiers, when used with matching 
twin-T feedback networks, become 
size and weight saving filters or 
band-pass amplifiers in the 5 cps 


to 500 cps range. The amplifier and 


feedback network are 
with all 


interchangeable 


Separate 


plug-in units, units com 


pletely The one 
tube model 211 has a voltage gain of 
15 and a Q of 8, when used with a 
type 552 network. Model 212, using 
two tubes, has a gain of 80 and a 
Q of 40 with the 


542 network. Power supply require- 


maximum type 


Strip Heaters 


for Flat Surtaces . . 
Shatiow Pans Hot Plates 
Ovens Platens Dies 
Plastic Extruders Tanks 
Metting Pots Package 
Sealers etc 


One-piece 
sheath 


rust-resisting 
. 


Heater coil of nickel 
chromium wire, insulated 
from inner sheath wall 
with a refractory selected 
for best thermal conduction 
and stability at elevated 
tem peratures 

. 
Terminal screws stainless 


steel 
. 


Two sheaths (1) for 

temperatures up to 750° F max 

and (2) up te 1200° F. max 
& page Vulcan catalog 


t's Product De n 
File for 1955 
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ELECTRIC CAMERAS 


For Practically 
Every Industrial Use! 






Beattie VARITRON 
Electric Camera—Model E 
Data Recording Cameras that save you 
time...give you a permanent, accurate 
record, Built to withstand environmen 
tal conditiens, on land, in the air or at 
sea. Completely automatic at any time 
interval. Choice of fifteen models 
specially engineered variations can be 
supplied 

Write for complete detailed literature today 


iY A od aphic 


ucts re 


ITO 
1000 NORTH OLIVE STREET 





1133 W. Hubbard St., Chicago 22, Ill.,U.5.A. ments are 200-300 v d-c regulated ANAHEIM, CALIFORNIA 
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s 


For current limiting and for 
obtaining lagging power fac- 
tors without distortion — 


NWL Air Core Reactors 


Capacity of Ys to 2000 Amperes and 
‘25 to 400 cycles. 





For lowest possible capacit- 
ance and non-resonating 
peaks — 


NWL Radio Frequency 
(R.F.) Chokes 


Available in sizes 1 ampere and larger. 
In illustration below terminal is not 
shown. 









ESTABLISHED 1920 Write for complete information 





fae WINDING LABORATORIES, INC. 
dul), P. ©. Box 455, Dept. 107 TRENTON, N. J. 
yy 
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NEW PRODUCTS ontinved 


new precision 
in extended range 






plate supply and 6.3-v_ filament 


vibration testing: supply. 
CALIDYNE'S 
HT 





SOLENOID 


is small and rugged 


SHAKER 
SYSTEM 


DORMEYER INDUSTRIES, 3418 N. Mil- 
waukee Ave., Chicago 41, Ill, has 
available a new compact solenoid 
for limited space applications re- 
quiring high power and rugged per- 
formance. The shading coil is em- 
Precisely controlled bedded in the plug for greater 
vibration testing —- over efficiency and high seated pull. It 


the 5 to 6000 cps frequency range operates in any position and is sup- 


at full rated output — is now a reality plied as standard with solder ter- 
with Calidyne’s new Series 8000 Shaker System. minals or can be furnished with 
‘The Shaker itself incorporates an extremely rigid armature flexible leads. Regularly rated at 


structure, designed to eliminate all secondary structural resonance in 

the operating frequency range. Actual frequency response values obtained 
by test are +i db, 7 to 2000 cps; +3% db, 5 to 5000 cps (bare table). 
Full 14” peak-to-peak displacement or 600 pounds force output is 


115 v, 60 cycle, a-c, it is available 
on special order for any other a-c, 
voltage or frequency. 

maintained at all frequencies, withoul power factor correction or use of 

changeable impedance matching taps. 


A control console incorporates all operating controls, and associated 
monitoring and cycling equipment. Switch selected inputs consist of single 
frequency, sweep cycling or complex waveform signals. Special features 
include a dual beam ‘scope for comparing input and Shaker table acceleration 
signals, and five adjustable circuits to compensate for decrease in transfer 


function (g output/volts input) as frequency increases. 


| 





Complete Engineering Data and Specifications on Request 








vas TRIMMING POT 
Cc A i he DY Pe, a for aircraft requirements 
COMPANY BOURNS LABORATORIES, 6135 Magno- 


lia Ave., Riverside, Calif. Model 
120 CROSS STREET, WINCHESTER, MASSACHUSETTS oA om : 
160 Trimpot was designed to meet 


| 
| 
} 
A} 
| 


SALES REPRESENTATIVES 











the aircraft and missile industries’ 


WALTHAM, MASS CLEVELAND, OHIO CHICAGO, ILLINOIS SAN FRANCISCO, CALIF, . Dim . onic °o ‘im. 
Robert A. Waters, Inc M. P. Odell Co Hugh Marsland & Co G. B. Miller Co demand for a subminiature trim ad 
NEW HAVEN, CONN rere meee Tet Eee pheeniontamae ming potentiometer having high 
Robert A Waters dnc DAYTON, OHIO INDIANAPOLIS, INDIANA ALBUQUERQUE, NEW MEXICO ter erature and ower rating char- 
Fulton 7-6760 M. P. Odell Co Hugh Marsland & Co, 2 oa esas emper: : I "tae age 
NEW YORK CITY AREA Oregon 4441) Glendale 3803 Ge acteristics. It has a —65 F to 350 F 
G. C. Engel & Associates SEATTLE, WASH ‘ 
Rector 2-009) a eae MINNEAPOLIS, MINN G. B. Miller Co. operating temperature range. Power 
RIDGEWOOD, NEW Jersey ™ dell Co Hugh Marsiand & Co Lander 3320 ; . a ee * and 0.4 
G. C. Engel & Associates Superior 68-5114 Colfax 7949 CAnAbA rating is 0.6 w at 100 F and 0.4 w 
>it ) . . 3 . on 
PHRADULPHIA, PA “Ph ieder't D.C. DALLAS, TEXAS poeeig <4 eee itd, at 200 F. Resolution as low as 0.25 
P , OCon, mE , Arnprior, t., Phone 400 : on 
7 Seas ane Hobert 2-4300 on 8 Toronto, Ont., Mayfair 8860 percent is obtained over the 25-turn 
NORTHERN NEW YORK SOUTHEAST EXPORT ‘ ‘tme “ange. Resistance ele- 
Technical instruments, inc, W.A. Brown & Assoc. HOLLYWOOD, CALIFORNIA = Rocke International Corp adjust ment : range. tesi ta , 
Waltham, Moss Alexondria, Vo, G. 8. Miller Co 13 East 40th St. N.Y. 16,N.Y, ments, precision wound with Evan- 
Waltham 5.6445 Overlook 3.6100 Hollywood 2-1195 Murray Hill 9-0200 
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NORTH AMERICAN AVIATION HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 





North American Aviation Has Unequalled Opportunities for 


ELECTRONIC, ELECTRICAL, INSTRUMENTATION 
ENGINEERS and PHYSICISTS 


North American offers you major projects, advanced facilities and experienced organization . 
where you can become a key figure in research, design and testing of the electronic and 
electro-mechanical components that will form the “brains” for airborne vehicles of tomorrow. 
You can join the leading company in advanced aircraft design and production. To create 
a favorable climate for ideas, North American has eliminated the “coordinator.”’ You work on 
your ideas—follow them through to completion. You may gain recognition for your efforts in 


the form of Patent Awards and Suggestion Awards. 


SPECIAL OPPORTUNITIES: 


ELECTRIC MOTOR DESIGN GROUP: A new group par ilarly in the development and testing of high 
now being formed to de gn pecialized eleetri r pons electrical and mechanical closed loop 
notor Thi an unusual challenge for men with and component in the evaluation of Mach 
fractional H.P A. ind/or DD. motor design ors, gyro accelerometers, foree transducer 
xperience. You'll work with new metals, new idea 
you'll design the elect: otor needed for ENGINEERING RESEARCH LABORATORY: New 
iture aircraft desigr positions for all types of eleetrical and electroni 
FLIGHT CONTROLS GROUP: A newly formed se« ngineers exist at all levels of experience in our Re 
tion of our Flight Controls Group will tackl necial earch Laboratory. These positions have been created 
problems of controlling flight stability at supersoni by North American’s leadership in research 
peed Openings exist at all levels of experience vill take up where our research has led. You'll work 
neluding research-directive position You'll probe losely with the world-recognized engineer on the 
the future in ivanced lage ol research team that engineering ahead for a better tomorrow 


Write today 
ENGINEERING AHEAD FOR A BETTER TOMORROW 


Norrtu American Aviation INC. 
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Pictured above is the 30,000 watt electronic power supply unit—heart of 
the LM vibration test system. Top inset photo shows the operating console. 


Here is LM’'s newest complex wave 
vibration test system .. . an integrat- 
ed equipment “package” that offers 
unmatched operating flexibility in a 
variety of applications. Engineered 
by electronic specialists, LM 
vibration test systems and matching 
electronic power supplies are offered 
in 12 sizes, with outputs ranging 
from 250 to 125,000 watts ... ample 
power to drive shakers up to 12,500 
force-pounds. Built to exacting per- 
formance standards, these complete- 
ly integrated systems offer simplicity 
of operation, accuracy and reliabil- 
ity over a wide range of operating 
conditions. 


ACCURATE DUPLICATION OF ANY 
FREQUENCY SPECTRUM ... 


LM's complex wave vibration test 
systems produce -—from a voltage 
input signal — acceleration on a me- 
chanical part at the shaker table. 
This acceleration has a frequency 
spectrum whose distribution is iden- 
tical to that of the input signal, per- 
mitting exact, electronically-con- 
trolled test conditions to which the 
mechanical part may be exposed. A 
full-view operating console controls 


the complete system, including any 
desired combination of optional 
equipment, accessories and instru- 
mentation . .. flexibility that provides 
the exact answer to your vibration 
test system needs. 


NOTE THESE ADVANTAGES... 


SAFE... High voltage safety inter- 
lock protects operating personnel . . . 
double clipping amplifier and shaker 
armature protector prevent equip- 
ment damage. 


COMPLETE instrumentation and me- 
tering provides greater set-up speed 
for a valuable saving in man hours— 
simplified control of either intermit- 
tent or continuous test cycles. 


ADVANCED ELECTRONIC POWER SUPPLY 
DESIGN provides unsurpassed relia- 
bility . . . simplified operation that 
eliminates need for highly skilled 
engineering technicians. 

WALK-IN CONSTRUCTION provides 
easy access to power supply com- 
ponents and circuitry. 

WIDE CHOICE of accessories and op- 
tional equipment to cover the full 
range of complex and sine wave vi- 
bration testing. 


WRITE FOR TECHNICAL DATA and specifications on 
LM Vibration Test Systems ...a complete line, engineered for every 
unmatched 


application .. 


for performance and reliability. 


ELECTRONICS INC. 


5017 EXPOSITION BLVD. LOS ANGELES 16, CALIF. 


Ripublic 2.6618 
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NEW PRODUCTS continued 


ohm wire, provide excellent tem- 
coefficient 
in standard resistances 
10,000 


securely 


characteristics 
from 10 


Electrical 


perature 
ohms to ohms. 
settings are 
during severe shock, vibration and 


maintained 


acceleration. Size is ¢ in. ‘g in 
~ 14 in. Acceleration is 100 g. 
Standard resistance are 10, 20, 50, 
100, 200, 500, 1,000, 2,000, 5,000 


and 10,000 ohms. 








TRACER 
plots v-t characteristics 


TEKTRONIX, INC., P. O. Box 831, 
Portland 7, Oregon. Type 570 char- 
acteristic curve tracer presents an 
accurate graphic analysis of v-t 
characteristics. It displays families 
of characteristic curves on the face 
of a ert, calibrated to permit ac- 
curate current and voltage readings 
directly from the screen. Curves 
per family are adjustable from 4 to 
12; and 6 different characteristic 
curves are plotted. Weight is 67 Ib 
Price is $925. 





POWER SUPPLY 
for klystron tubes 


POLYTECHNIC RESEARCH & DEVELOP- 
MENT Co., INC., 202 Tillary St., 
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Fast, sensitive recording of d-c data 
from high impedance sources 


Y MEANS of a recently developed model 
of the widely used ElectroniK instru 


It has high sensitivity is supplied for 


ranges of 2 or 10 mv full scale 


ment, d-c voltage and current data can be Stray a-c voltages, of full scale value for 
recorded from high impedance sources the 2-second instrument, and of 10 times 
with excellent sensitivity, speed and preci the span for the 24-second model, are 
sion. This recorder needs no external pre rejected with no significant loss in sensitivity 
amplifier. Designed to have high input ‘The amplifier is readily withdrawn for use in 


impedance 





it causes negligible loading effect 


high impedance servo systems, and can be 


on high impedance circuits or sensing upplied as an individual unit for such 
element 
PUP Poses 
It i also applicable to low-level current Your nearby Honeywell sal engineer will be 
measurements in conjunction with spectro rlad to discuss the many possibilities this 
graphs, photo-cells and other current-pro KlectroniK instrument offers for your re 
ducing device earch. Call him today .. . he is near as 
It records at high speed with negligible your phone 
damping effect by the source. Standard pen MINNEAPOLIS-HONEYWELL REGULATOR Co 
speeds are 24, 12, 4 or 2 seconds for full Industrial Division, Wayne and Windrim 
cale | Avenue Phil idelphia 14 Pa 
ad snapieuapenpennenaneianen sme @ REFERENCE DATA: Write for instrumentation Data Sheet No. 10.0-14 
Approximate Maximum Sensitivities 
x Ix 
Amplifier Amplifier 
Ho vwe ll 
= cael BROWN ' Ss UMENTS 
nA ‘ 
| hit we Controls 
ae 
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Celeo is at present supplying the New/ 


country’s leading manufacturers of 
radar equipment with the latest 
type deflection yokes made to pre- 
cise specifications. Units are now 






being manufactured using high 
nickel alloy steels punched to close L 
tolerances with complex winding I , 
distributions and high voltage in- 
sulations. 


isis 
Send drawings or specifications for 
quotation and take advantage of i 
the Celco production experience @ CO 
in this specialized field, 


OTHER CELCO SPECIALTIES RADAR 


@ TRANSFORMERS 


+ MAGNENC AMmuns DEFLECTION 


@ STATOR WINDINGS 


@ VARIABLE REACTORS 
@ ROTOR CASTINGS YOKES 





Constantine eae LL Laboratories ( i) 


Island Avenue Mahwah, N. J. 





NEW PRODUCTS continued 


Brooklyn 1, N. Y. Type 809 klystron 
power supply provides beam volt- 
ages from 250 v to 600 v at 65 ma, 
reflector voltages from 0 to —900 v 
at 50 wa, square wave modulation 
between 400 and 2,000 cps, and saw- 
tooth modulation at line frequency. 
3y the use of improved circuitry, 
ripple and regulation are kept 
within tolerances comparable to 
much more expensive units. A spe- 
cial feature is the ease of changing 
from c-w to square wave modula 
tion for peak power measurements 
because the top of the square wave 
is automatically clamped to the 
previously chosen reflector voltage 
The klystron reflector is protected 
against positive voltages by a clip- 
per, Price is $350 


SILICONE TAPE 
features rigidity 


MINNESOTA MINING AND MFG. Co., 
6 Argyle Terrace, Irvington 11, 
N. J. Especially designed for the 
manufacture of dry type transform- 
ers, the SG-300 special silicone resin 
treated tape is also available in full 
36-in. roll form, or in sheets. It has 
high dielectric strength, good com- 
patibility with varnishes, good me- 
chanical strength, and the tough 
coating prevents cut through. This 
material provides for a reduction in 
space, and because of its special 
type of coating, can be formed 
around a small radius. Four thick 
nesses are available at present, 
but others are being developed, Sam 
ples and preliminary data are avail- 


able. 





TIMING RECEIVER 

has 6-7 db noise figure 

West COAST ELECTRONICS Co., 5873 
W. Jefferson Blvd., Los Angeles, 
Calif., has developed a receiver di 
signed especially for missile and 
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NEW PRODUCTS continued 


aircraft test range instrumentation. 
Model 2 PCM timing receiver is a 
highly sensitive, low-noise figure, 
superheterodyne designed for recep- 
tion of pulsed signals in the 152 to 
174 me range. It accepts and repro- 
duces pulses from 1 to 20 usec long. 
The receiver noise figure is 6 to 7 
db, and its bandwidth is 1 me. Its 
fully automatic gain control, which 
maintains essentially constant out 

it with input signals whose levels 
vary from 5 pv to 10,000 pv, and its 
frequency stability of 0.005 per- 
cent make manual adjustments un- 
necessary. The receiver mounts in 
a Standard 19-in. relay rack, and is 
10: in. high. It requires a power 

ipply delivering 100 ma, 200 \ 


revulated d-c and 6.3 Vv a-c. 


ADVANCED TRANSFORMERS | 
AND MAGNETIC AMPLIFIERS 


Celco 


“Advanced” means the smallest, 
most modern and most efficient minia- 
ture components it is possible to make 
today . . . built to the most precise, 
demanding specifications of the elec- 
tronics industry. 


BETTER PERFORMANCE WITH 
LESS WEIGHT AND SPACE 


1. Thin-gauged, grain-oriented nickel 
alloys yield improved magnetic 
properties. 






\ 
1 
| 
\ 
\b 





CARBON CONTROLS 

for printed circuits 

P. R. MALLORY & Co., INC., Indian- 
apolis, Ind. Strip-type carbon con- 
trols, with the resistance wafers 
mounted directly on a_ phenolic 
panel, are now available in a design 
pecifically intended for printed cir- 


cuit applications. The controls have 2. Glass, asbestos, silicone, and poly- 


traight, tinned terminals which - ester film insulations allow higher 


project through punched slots in the One of Cele’s “advanced operating temperatures. 
miniatures compared to an or- 


dinary lead pencil. 3. Skilled craftsmen using miniaturi- 
zation techniques highly developed 
and applied at Celco. 





printed sheet for dip. soldering 
They are mounted at right angle 
the chassis by means of shoul 


dered tabs. To save space, multiple 
ections can be mounted about 4 in MISSILE AND AIRCRAFT 
ehind each other. The shafts of Miniaturized Components 
he rear section extend through Transformers Magnetic Amplifiers 
les factory-punched in the front @ Chokes ® Matching @ Demodulators ®@ Limiters 
trip. Single, dual and triple se @ Low Level Input @ Ovtput @ Saturable Reactors ®@ Signal 
are available, in resistance © Transistor Circuits @ Pulse 
lues from 250 ohms to 10 meg- 


Take advantage of the Celco design and 
production experience in this specialized 


ANTENNA BRIDGE oe = estimate—improve your 
is accurate and sensitive re ree 


JAMES MILLEN MFG. Co., IN«¢ 
Malden, Mass. The 90672 antenna 









CUT CU Me LAL ee 


Island Avenue Mahwah, N. J. 
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bridge is an accurate and sensitive 
bridge for measuring impedances 
in the range of 5 to 500 ohms at 





Y ir 7 
7-8 < —) 


— 


than previ 
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lable types 





smaller socket for 
septar based tubes such 
as the 5894, 6524, 6252 


Considerably smaller than previously available types, 
this new 7-pin VHF septar socket permits compact design 
in mobile, aircraft, and other types of transmitting equip- 
ment. Bases on all three types are grade L4 steatite, 
glazed on top and sides— underside DC200 impregnated 


Available in three grades to meet all applications 


Standard — 122-105-1 
Industrial — 122-105-100 
Military — 122-105-200 


Contacts on the standard grade are cadmium plated, 
with brass clips and steel springs. Contacts on industrial 
and military grades consist of phosphor bronze clips 
with beryllium copper springs. Contact plating on indus 
trial type, .0005 silver; military, .001 silver, Aluminum 
shell finish is etched on standard; Iridite No. 14 on indus 
trial and military types 


Additional Features 


@ Molded recesses in base for each contact— prevents 
turning 

®@ Contact cushion washers of fungus resistant glass base 
melamine 

@ Sockets molded with pin circle groove and recessed 
tube pin holes for easy tube insertion 

@ Aluminum shell submounts tube for optimum input and 
oviput shielding, Y%” hole provides adequate venti 
lation, 


Special Types Available 


Wafer socket alone, without shield base. Sockets with 
special grid terminal for direct mounting of components 


Write today for prices or further information. 


kK. F. JOHNSON COMPANY 


2334 Second Avenue Southwest + 





Waseca, Minnesota 
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(continued) 





radio frequencies up to 200 me. 
It employs no variable resistors 


The variable element is an especiall) 


designed differential variable capac- 
itor capable of high accuracy and 
permanency of calibration over a 
wide range of frequencies. A grid 
dip meter such as the 90651 may be 
used as the source of r-f signal. 
The bridge may be used to measure 
antenna radiation resistance, an 
tenna resonance, transmission line 
impedance, swr, receiver input im- 
pedance and other r-f impedances 
By the antenna bridge, an antenna 
matching unit may be adjusted so 
as to provide the minimum swr on 
the radiation system at all fre- 


quencies, 





UHF AMPLIFIER 
uses 100-w driving power 


AIR ASSOCIATES, INC., Teterboro, 
N. J. Model 23A, a 1-kw vhf/uhf 
amplifier, amplifies 100 w to over 
1,000 w. The new unit will be used 
for ground-to-aircraft communica 
tions. It measures only 4 ft wide, 
1 ft high and 3 ft deep. The ampli- 
fier operates over a frequency range 
of 225 to 400 me. Modulation fre- 
quency is 200 cps to 20 ke. The 
unit’s modulation capability is suf- 
ficient to produce 320 w of side- 
band power. Distortion character- 
istic is less than 3 percent at full 
modulation. The r-f output and in- 


October, 1955 — ELECTRONICS 














NEW PRODUCT t ed 


put impedance are eact ) nms 
Freq iency response 1s Vvithnin 


I the 1.000 evel reference 


arrier-noise characteristic is 50 dl 
low full modulation. Spuriou 
radiation value of the unit is 60 d 


below carrier power. Model 23A’ 
power input requirement is 208 

3 phase, 4 wire, 60 cycle The unit 
s completely self-contained includ 
ing the heat exchanger for the 1 
tube. 


4 i 





LS-10 eer 
SHIELDED COIL FORMS 


in two new sizes 


CAMBRIDGE THERMIONIC CoRP., 445 
Coneord Ave., Cambridge 38, Mas 

has introduced two new shielded 
coil forms. The LS-10 is & in, in 
diameter, by 4% in. in overall height 
when mounted, including terminals 
The LS-11 is ,% in. in diameter and 
has an overall height when mounted 
of in. Each mounts by a single 
mounting stud. Both are highl 
hock resistant, with mechanical] 


encio ed, protected coil winding 


Ihe Ca semblie are ideal for ich 

applications a I trl] r-f coll 

and oscillator coil The are avall 

ble as coil form assemblies, 01 
mel fic i 


SPECTROPHOTOMETER 


indicates color on 3 meters 


[TELECHROME  IN¢ 632 Merricl 
Road, Amityville, N. Y. Model 1602 

\ tristimulus spectrophotomete: 
designed for ise by tv tation 
electronic laboratories and other 
interested in precise color measure 
ments from various light source 

Its sensitivity is insured by the 
ELECTRONICS — October, 1955 For additione 






lighter... shorter, 
same capacity, 
| 7 a.c. or d.c. 


AXIAL BLOWER 


only 2” long...weighs only 5 ounces! 


Globe . . . pioneer precision motor manufacturers and 
leaders in miniaturization , . . now offers the latest in 
axial blower design! A further miniaturization of exist 
ing equipment for high air delivery in smaller space! 
Units consist of a Globe sub-miniature a.c. or d.c. motor, 
a dynamically balanced 2-blade aluminum fan, mounted 
in a rigid one-piece aluminum housing 


A.C. blowers are for 400 and 60 cps operation. Other 
frequencies available. D.C. blowers are available up to 
90 volt operation. Air flow in a.c. up to 50 cfm free 
air. Back pressure up to 0.8” H,O. Both types a.c. or 
d.c. provide air flow in either direction, and meet military 
specifications. Write today for bulletin 520. 


GLOBE INDUSTRIES, inc., dayton 4, ohia 


manufacturers of precision miniature 
motors and motorized devices 
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MODEL 5$-4-C 
DIRECT-READING ise of 3 built-in high-gain ampli- 
DELAYED SWEEP fiers having gains of over a million 
times. Light is split by semitrans 
ACCURATE TO parent mirrors and special filters 
0.1% into 3 multiplier phototubes pro 
ducing taking characteristics which 
closely approximate the X, Y, Z 
distribution curves. Contained in a 
6 in. * 7 in 12 in. housing, the 
instrument contains its own optical 
system, beam splitters, optical 

7 filters, multiplier phototubes, mete: 

wire 

OV" WYs" WV" and regulated power supply 

31.5 Pounds 

TE 
ANOTHER EXAMPLE OF Luv PIONEERING. 
The SAR PULSESCOPE, model S- 4-C, is JANized (Gov't Model No 
OS-4), the culmination of compactnes port ability, and precision in a pulse 
measuring instrument for radar, TV, aud all electronic work. An optional 
delay of 0.55 microseconds assures entire observation of pulses. A pulse rise 
time of 0.035 microseconds is provided thru the video amplifier whose sensi 
tivity is 0.5V p to p/inch. The response extends beyond 11 me. A and 5S 
sweeps cover a continuous range from 1.2 to 12,000 microseconds. A directly 
calibrated dial permits RK sweep delay readings of 3 to 10,000 microseconds 
in three ranges. In addition, R sweeps are continuously variable from 2.4 to 
24 microseconds; further expanding the oscilloscope’s usefulness. Built-in 
crystal markers of 10 or 50 microseconds make its time measuring capabilities 
complete. The SAR PULSESCOPE can be supplied directly calibrated in 
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts 
widens the field application of the unit. Countless other outstanding fea- 
tures of the SAin PULSESCOPE round out its distinguished performance. SMALL RESISTORS 
are vitreous-enameled 
WATERMAN PRODUCTS CO., INC. 0 stro.00, 2078 ttosaras 
Shoxie , has announced a line 
PHILADELPHIA 25, PA. 
0 a | al ”) ‘r-type ssiators j 
CABLE ADDRESS: POKETSCOPE WATERMAN PRODUCTS INCLUDE f small, | wel pe resistors with 
sp axial leads. These are wire-wound ‘ 
meme S-4-C SAR PULSESCOPE® units with steatite cores and 
fy $-5-A LAB PULSESCOPE ‘ 

Um $-6-A BROADBAND PULSESCOPE a special-formula vitreous-enamel 
S-11-A INDUSTRIAL POCKETSCOPE® coating. The resistance wire and 
$-12-B JANized RAKSCOPE® terminal lead are both welded to the 
5-14-A HIGH GAIN POCKETSCOPE end cap, thus assuring perfect and 


$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
RAYONIC® Cathode Ray Tubes nections. All parts are thermally 
and Other Associated Equipment balanced, so as to expand and con 


WATERMAN PRODUCTS tract as a unit. The axial-lead re- 


permanently stable electrical con 
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NEW PRODUCTS continued 
sistors are available in an extensive 
range of sizes and wattage ratings 
The smallest resistor is only ¢ in. 
diameter by 4% in. long overall and 
is rated at 3 w. Two sizes, rated at 
5 and 10 w, are carried in stock in 


a wide range of resistance values. 





FIVE-MM EQUIPMENT 
operates over 50 to 75 kmc 


THE ELECTRONICS & X-RAY DIvI 
SION, F-R Machine Works, Inc., 26- 
12 Borough Place, Woodside 77, 
N. Y., has developed a new and com- 
pletely specified line of 5-mm equip- 
that over the full 
waveguide frequency range of the 
50 to 75 kme. 


flap attenuator, 


ment operates 

RG-98/U waveguides: 
A slotted 
tunable detector mount, FE/H tuner, 


section 
frequency meter, termination, slid- 
ing short, horn, harmonic generator, 
bends, tees, transmission line stand, 
klystron tube mount and power sup- 
ply are available. Equipment is also 
RG-97/U 
Literature will be sent on request. 


available for waveguide, 





D-C POWER SUPPLY 


for computer applications 


BART-MESSING CorP., 229 Main St., 
selleville 9, N. J., has 
development ol 


announced 
a new lightweight, 


compact regulated d-c power supply 


init, known as the Sel-Rex Re- 


actronic, designed specifically for 


ELECTRONICS — October, 1955 


NEW... 


The 


MAGNETIC RECORDING HEAD 


—so versatile it can be used for 


specialized precision applications, 


as well as in professional and fine 


quality tape recorders. 


This new, versatile, high output magnetic 
recording head offers you these important 
advantages— 


Excellent response Over an cxtremely 
wide frequency range. 

Product uniformity. Advanced Statis- 
tical Quality Control techniques assure 
strict adherence to close mechanical 
and electrical tolerances. Your design 
and production problems are consid- 
erably reduced. 

Convenient, versatile mounting. [he 
**Micro-Gap” is available as a base- 
mounted (Model TR30) or as a rear 
mounted (Model TR35) unit. 


Ease of adjustment for proper gap 
alignment and angularity. Track and 
gap location procedures are greatly 
simplified. 

Small size. The “‘Micro-Gap” Model 
I R-35 measures only 45/64” from face 
to the mounting shoulder. Model TR30 
measures only %" from top to mount- 
ing shoulder. Both models are 31/64” 
from top to bottom and 21/32” from 
side to side. The “*Micro-Gap” is ideal 
for miniaturization applications—it is 
one of the smallest commercially- 
available magnetic recording heads on 
the market. 

Hum Shielding. The ‘“Micro-Gap”’ is 
shielded in a seamless, drawn high-per- 
meability metal case which provides ex 
cellent hum reduction. 

Stability. Highly resistant to variations 
of temperature and humidity, being 
embodied in a stable, synthetic resin 


Write now for complete specifications on 


the * 


*‘Micro-Gap” magnetic recording head. 


Shure research and development engineers 


can 


assist you with your specific magnets 


recording problems. 


The Meath of Dually 


SHURE BROTHERS, INC. 


225 W. HURON STREET - CHICAGO 10, ILLINOIS 
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“Micro-Gap” 


*““MICRO-GAP” 


For all types of data 
gathering and recording 
equipment which require 
the use of a precision- 
quality recording head 


Magnetic Recording 
Dictating Equipment 


Pulse Width Recording 
Strain gauges 
Pressure gauges 


Velocity indicators 


Direct Recording 
Noise analyses 


Vibration analyses 


FM Recording 


Transient Phenomena 
Analog data 


Vibration-strain-stress 


Direct Pulse Recording 
Computers 


Precision Systems 


Excellent employment op- 
portunities available for 
men having Research and 
Development ability in 
Magnetic Recording, 
Microphones, Transducers, 
Phonograph Reproducers. 
Write Chief Engineer, 
Shure Brothers, Inc 








NOW. « « Perfect 


Repetitive Soldering 




































THE SECRET'S in the timing. 
Accurate adjustable timed 
heat cycle is set by leadman. 
Then operator presses foot 
switch to start cycle; heat shuts 
off automatically, assuring 
perfect solder connection even 
on smallest electronic compo- 
nents. No more burned insula- 
tion or cold joints. Exactly the 
correct amount of heat avail- 
able, time after time. Timer ©) 
range of 1/60 to 3 seconds. FW! 
Silver solder brazing to1250°. \\\ 
Zephyr representatives will “- 
be glad to show you how the J 
MicroBrazer can save time and } 
reduce rejects—in your plant, 7/ 

on your assembly line. \ 


ZEPHYR 


MANUFACTURING COMPANY, INC 





FREE Demonstration 


in your own plant ...on \y t\ 
rN own work | ty x 


Write for free 
catalog No. K-1 


ZEPHYR MANUFACTURING COMPANY, INC 
Electronics Div., Dept. E4A, Inglewood, Cal 


[] Send catalog K.1 
[.) Um interested in demonstration 


Name 
Compony 
Address 


City 
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NEW PRODUCTS (continued 


computer and similar applications 
requiring close voltage regulation. 
automatic volt- 
age regulation with magnetic ampli- 


Features include: 


fier control for smooth adjustment 

y the entire range; static regula- 
tion 1 percent from no load to 
full load; ripple voltage limita- 
tion of 1 v peak to peak; and 
maintenance free operation with 
nonwearing static components—no 
moving parts. 
time-tested and 


vacuum tubes or 
Equipped with 
proven selenium rectifiers, the units 
are available from 4 to 300-v capac- 
ities, at all current values from 1 
ampere 





PLUG-IN RELAYS 


in two new models 


PHILLIPS CONTROL CorP., Joliet, IIl., 
has added to its relay line two new 
plug-in models. One is the Phil-trol 
33B general purpose power relay 
available in either a-c or d-c, 2-pole, 
3-pole or 5-pole models. The other 
is the smaller type 12 Phil-trol relay 
available in a-c or d-c, for operation 
up to 230 v. Performance charac- 
teristics, specifications and data 


sheets on both relays are available 





P-M MOTORS 


noted for small size 


SERVO-TEK PRODUCTS Co., INC., 1086 
Goffle Road, Hawthorne, N. J. A 
new line of 4 d-c motors, incorpo- 





DataReader 
Model 546 


A transport unit for high speed 
searching, reading and recording 
of data on magnetic tape. 


Applications 
Tat as 


High-Speed 
eT | 


TT | 


st | 


ul Ll 


eT a) 


UO LT) 


PERFORMANCE: 


RAPID START—STOP—REVERSE—from 
stop to full speed in 6 milliseconds 
HIGH TAPE SPEED— optional single 
speed of 30, 40, 50, 60 or 75 in/sec 
TWO-DIRECTION SEARCH—either di 
rection, automatically at full speed 
REMOTE OPERATION —forward, re- 
verse, stop, rewind and selection of 
reading and writing. 

VACUUM COLUMN TAPE CONTROL— 
provides strain-free tape feed over 
entire length of tape. 

END-OF-TAPE SENSING—Siops auto 
matically at either end of tape 
RAPID REWIND — 2400 ft. of 2” o1 
%4” tape in 3 minutes 


FOR FURTHER INFORMATION WRITE 
ElectroData Corporation 
Component Sales Division 
717 No. Lake St., Pasadena 6, Calif 


ElectroData 


An Affiliate of 
CONSOLIDATED ENGINEERING CORPORATION 
OF PASADENA, CALIFORNIA 
ElectreData Corpor 

wide sales and service organization 


ation maintains a nation- 
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NEW PRODUCT: continued 


ing a permanent-magnet 





embly, have an o1 
f less than 14 in., with a weight of 

than 3 oz. The new line incor 
porates a housing which is fully 


machined from solid aluminum, low 


torque ball bearings, an anodized 


’ finish and improved mechanical 
construction. It has a rotable brush 
older which can be adjusted for 
best commutation and power out 
put. Other mechanical features in 
lude a flat wafer-type commutator 
vith brushes removable from the 
A close control is 


held on all dimensional tolerance 


rear of the moto 


which permits their incorporation 
into precision servo devices, geal 
trains and similar devices, Variou 
electrical characteristics are avail 
able with a 


oltages from 6 to 80 v, no load 


range of operating 


peed from 3,000 to 20,000 rpm 
and powet output ip to 1] Vv. or 


pproximately 1/70 hp 





SAMPLING SWITCH 
with 1, 2 or 3 poles 


GENERAL DEVICES, INC., P. O. Be 





53, Princeton, N. J nas announced 
new high peed precision an 
ling switch with integral motor 
nd planetary gear reduction. It 
vallable witl = 3 concentri 
les, 60 ntacts per pole, utilizing 
their exclusive emimolded contact 
plate constructi r longer sel 
ce-free life and rreater dimer 
ional stabilit Connections to eacl 
0] are made i) COl ‘ lent enygt 
ire leads molded it tne pl te al 
iched to con itipl I 
ecto This pi ‘ ig-in cor 
nection and greater ease of inspe 
mn The vitene are available 
ELECTRONICS — October, 1955 





For additional information on all items or 


* Printed Circuits 
* Nameplates 
* Dials 


The General Thermo-Jet 
Dryer reduces to seconds the 
drying time of many inks, re 
sists and coatings by greatly 
accelerating evaporation 
Large quantities of warm air 
at high velocity are blown 
through a perforated metal 
plate directly above the work 
on a conveyor. ‘This produces 
many tiny jets of air which 
rapidly blast away the solvent 
vapor being evaporated 

Thermo-Jet Units can be 
assembled to required width 
and length. They can be oper 
ated independently or at 
tached to presses, coaters or 
other equipment They use 
either electric or gas heat 
Write for complete infor mation. 





Direct Reading 
Frequency 
Dial Meter 


Model 80 


Range 
indicator 


Pulse 
Input 


Vernier 


Frequency 


Dial 


The MODEL 80 is complete y self-contained, 
with built-in power supply and modulator 
An extremely stable and accurate instru 
ment for laboratory use, production testing 


or servicing 


Complete data on request 


MEASUREMENTS 


BOONTON 


this page, use post card on last page 








PRINT CIRCUITS BY SILK 
SCREEN-—AUTOMATICALLY 


General Decorator Presses (Series B) 
are apecially designed for the effi 
cirent, volume production of silk 
screen printed electronic circuits 


RESEARCH AND 
SUPPLY COMPANY 


572 5. Division Avenue 
Grand Rapids 3, Michigan 


Output 
Meter 


Direct Reading 
% Modulation 


Direct Reading 
Carrier Output Dial 
Output Voltage 
0.1 to 100,000 
microvolts 


Modulation Selector 


CORPORATION 


NEW JERSEY 

















resents 
g America's Finest 


Collet-fitting KNOES ll 


Dalohm design permits positive locking on all stand 
ard shaft diameters full round or flatted with no 
damaging effect so frequently found when using set 
screw type knobs 


FIVE SIZES %” Ve" 1%" 2%" 3” 
COLLETS INTERCHANGEABLE... 


accommodate all shaft sizes from Y%" to % 





¢ Precision cast of thermo setting plastic in 
easy grip shape Pleasing 
match modern styling 

¢ Knobs fit concentrically on shaft and can be 
positioned accurately and éasily on full S60 
radius 

e Standard escutcheon 
tors available 


© Highest quality 


appearance to 


pointers and indica 


at low price 


Write, Wire, Coll 


DALE PRODUCTS, INC. 


FOR OUR COMPLETE 
PRODUCT LINE 


1300 26th Ave Phone 2139 


Columbus, Nebraska, U.S.A 














INCORPORATED 
solves the toughest delay line problems. 
produces rugged, efficient, reliable delay 
lines able to withstand wide temperature 


variation. 
meets delivery schedules. 


Characteristics of typical radar delay line: 
§ 2780 microsec. + 0.1% at 20°C 
§ 20 Mc. carrier frequency 
6 6 Mc. bandwidth 
® Less than 56 db insertion loss into 200 ohm load 
— 46 db spurious response ratio 


Do you have a delay line problem? Write for Technical Bulletin 
55 or call us today. Your inquiry will receive prompt attention. 






39 Talcott Road 


West Hartford 10, Conn. 


ADams 3-449) 
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NEW PRODUCTS ontinued 


with constant force Perma Brush 
for extended life and more pre- 
dictable performance. They are 
equipped with 60 or 400 cycle a-c, 
6 to 115 v d-c motors and gear re- 


duction assemblies. They measure 


3% in. in diameter 2 in. long, with 


in. diameter by 1 in. 


long hub 





MAGNETIC TESTER 


for core loss measurement 

SENSITIVE RESEARCH INSTRUMENT 
CorP., 9-11 Elm Ave., Mt. Vernon, 
N. Y. The new universal magnetic 
testing set is a complete unit de 
signed to make measurements that 
conform to the methods and specifi- 
cations of the ASTM. Functions 
determination of B-H 
curves; the 


are: the 
determination of 
hysteresis loops; core loss testing 
using Epstein 


frame or stand 


ard E and I cores; measurements 
of total flux of hard magnets; 
measurements of magnetic field 
and a-c 


bility tests. 


strength; and d-c permea 
Instrumentation con 
sists of a d-c ammeter, a-c am 


meter, rms 


voltmeter, flux volt 
meter, low power factor wattmeter, 
multirange fluxmeter and Epstein 


$2,475 


frame. Price is 





ACCELEROMETER SYSTEM 
with tape playback unit 

GULTON MFG. 
N. J. A new tape-recording a 


Core., Metuchen, 
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NEW PROOUCTS tinued 


celeromete1 System can reliably 
measure accelerations up to +60 xy 
in guided missiles, air, sea and land 
vehicles, underwater devices and 
ordnance equipment without the 
ise of direct cable or wireless con- 
nections. The Glennite model KATI 
is comprised of two basic units 
a self-contained self-recording ac- 
celerometer and a tape playback 
init—and provides for an instan- 
taneous 30-second permanent tape 
recording of vibration and shock 
accelerations in moving devices 
which can be read through any 
tandard recording instrument 
such as a galvanometer, oscillo 
scope, meter or direct-writing re 
corder. The accelerometer, contain- 
ing a miniaturized electronic cit 
cuit, weighs only 3 lb and is housed 
in a rugged aluminum cylinder 4 
in. in diameter and 3 in. high 





VOLTAGE REGULATOR 
with 220-v output 


NORTH AMERICAN PHIL ( 

INc., 750 South Fulton Ave., Mt 
Vernon, N. Y., ha innounced a 
new voltage regulator designed fo 
ise with the company’s diffrac 


tometer and spectrograph units a 


vell a for other applicatior It 
itilizes a 6V6, two 6SL7’s and a 
magnetic amplifier. The unit op 
erates on a line voltage of 185 t 
se 


250, 60 cycles at an ambient tem 
perature of 40 C maximum. Output 
voltage is 220; output current, 12.5 
amperes maximum; output load, 
2.75 kva maximum. Load powe! 
factor is 0.7-1.0 inductive; regu 


lation is 0.05 percen 


distortion, less than 5 percent; and 


time constant, 0.2 c. When the 
line switch is turned on, voltage 
vill tabilize in approximat 


minute. If the overvoltage prote 
tive relay operates, output falls to 


less than 150 v. Overvoltage rela 
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Leer . 


INDUSTRIES, INC. SANTA BARBARA, CALIF. 


eR ee) ee) Lee a 


wa tubing without flattening 


Simplify your vinyl sleeving 
requirements with one grade 


Hesinite i. . fi 


VINYL INSULATION SLEEVING 
for MIL-1-631B 





FOR GENERAL PURPOSE USE 


Brand new Resinite EP-69A embodies all the nece 
properties for a “general purpose insulation sleeving 
good dielectric characteristics, oil resistance twice 


ettective te mperature range ind a satisfactor rice 


FOR SPECIFICATION USE 


Resinite EP-69A is designed pecific illy to exceed al 
requirements of specification MIL-L-631B (Type F, Forn 
{ (4! ides \ ind B ( la S | ind II ( itevory ] and : 


It pri cle i working temperature range from Wwe te 
90°C and a dielectric strength of 750 volts/mil. In ad 

dition, it corrosion, ftungu oil and flame resistant 

bevond pecihication 

5 nplif our vinvl sleeving requirement vith one grade 
Resinite EP-69A. Write for sample ind perform 

ince data 
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NEW PRODUCTS (continued 


is reset by turning the regulator 
off and waiting 10 seconds before 
turning it on again. Two screw- 
driver adjustments are provided at 
the rear of the chassis. One is for 
waveform and is set at the factory. 
The other is for output voltage and 












































provides 220 y ZV 
‘ 
eC; it 1 
. for microwave applications 
ACE ENGINEERING & MACHINE CO., 
INC., 3644 North Lawrence St 
Philadelphia 40, Pa., has announced 
‘The tant oxide fil an ae a new series of versatile enclosure 
The tantalum oxide film _— capaciry | MORKING | waximum SR fete 
employed in Fansteel NUMBER mro* VOLTAGE 0-¢ for microwave and rfi applications 
DC LEAKAGE § Additional microwave absorption 
Capacitors is the most stable | T t characteristics are achieved by in 
PP30B6A1 30 6 1.0 
dielectric, chemically and PP25BBA1 25 4 | 10 prs ge t ee especially cle 
electrically. vet discovered. PP20B10A1 20 10 | 10 signed material into the oe 1 
PP15B15A1 15 15 Sica structure. Lightweight MeMillar 
lansteel ‘Tantalum Capacitors hair-mat type & is used on wall 
PP10B25A) 10 25 | 2.0 a > 
have a practically unlimited , doors and ceiling. Floor absorption 
PPBB3IOAI 8 30 2.0 
is provided by MeMillan plastic 
life, either in use or on the PP5B50A1 5 50 | 3.0 
foam block type B, which can be 
shelf; have a maximum PP4B6O0AI 4 60 3.0 Walked on without any loss of 
d-c leakage of only PP3.5B75A1 3.5 75 | 3.0 electrical characteristics Major 
‘ on . ae we application of the new rooms is 
Q,Q00008 ampere; and PP1.75B125A1 1.75 125 3.0 expected to be simulation of free 
stable characteristics are PP140B6A1 140 6 2.0 space for microwave testing in the 
; PPIOOBIOAI 100 10 2.0 ‘lectro 8. avis ) é é 4 
uihonsnd aver 6 wide ae + c = _ ronics, aviation and allied in 
dustries 
temperature range, 
PP40B30A) 40 30 4.0 
PP25B50A1 25 50 5.0 
Fansteel offers Tantalum PP20B60A1 20 60 5.0 
Capacitors in 87 sizes and PP15875A1 15 75 6.0 
' Studer Dee & PP11B100C1 1 100 7.0 
ratings. A partial listing is PP9B125C1 9 125 70 
shown here. All sizes are PP32586A1 325 6 3.0 
available from stock. PP250B10A1 250 10 3.0 
PP17S5B15A1 175 15 4.0 e 


Send for 
bulletin 6.100 


*—15% +20% at 120 cps, 25°C 
§ Microamperes, at 25°C 





HIGH-SPEED CAMERA 
OP records oscilloscope traces 


a Be FANSTEEL METALLURGICAL CORPORATION BREA INSTRUMENTS, P. O. Box 248, 
North Chicago, Iilinois, U.S.A. Brea, Calif., has announced the 
model OC-1, a new high-speed 35- 


TANTALUM CAPACITORS DEPENDABLE SINCE a mm camera for continuous record- 
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NEW PRODUCTS tenatineedl 
ing of oscilloscope traces. Weighing 
only 6 lb, with a film capacity of 
100 ft, the camera may be mounted 
directly on the bezel of any 5-in 
oscilloscope. The illustrated instal 
simultaneous bi 


lation features 


nocular viewing and_ recording, 


illuminated identification card and 
flashing lamp time reference. Film 
transport rate may be set between 
1 and 300 ips by a continuously 
motor control 


ariable remote 


Lower speeds can be achieved by 
year substitution and higher 
peeds up to 400 ips can be reached 
vith special starting acceleration 
control. An f/1.5, 


lens with iris diaphragm is offered, 


50-mm coated 
viving an image reduction ratio of 
Os illoscope 


15 in the usual 5-in, 


installation 





is ES : a 
RESISTANCE WELDING 
CONTROLS 


feature printed circuits 


WESTINGHOUSE  ELECTRI CORP., 
P. O. Box 2099, Pittsburgh 30, Pa. 
A new line of resistance welding 
feature circuits 


controls printed 


and a weld-safe circuit for the 
protection of equipment and work 
in process. Circuit components and 
reduced to the 


tubes have been 


minimum number necessat for 
red ices 


Heay y 


duty, long-life components are used 


proper functioning. This 
panel weight by 30 percent 


for maximum operating life. Capac- 


itors, for example, are rated at 
600 v even though circuit voltages 


are normally 115 v. The ignitron 


tubes are protected from excessive 


operating heat by a thermostatic 
switch snap mounted on the outer 
water jacket which locks out weld- 
ing current at a preset tempera- 
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CATALOG emeu 
NUMBER 
TADL35L =| 1-35-1-H 
TEUH315(2) | 2-8-1-D 


TBULO0L 1-100-1-H 


TEB328L(*) | 2-11-1-D 
TEWO66l 4-1-B 
TECO70L 4-5-1-B 


TEX034L 1-3-B 
TED200LN 2-13-1-C 
TBYO60L 4-3-1-B 


TBYO6OL 3-1-B 
TEEW334L(*)| 2-7-1-D 
TEFW332L(‘) | 2-13-1-D 


TBGO84L 2 
TETOS5OL 4-2-1 
TEP3I4L(*) | 2 


TERO20L 3-1-B 
TERO34L 4-1-3-B 
TBROO8L | 6-1-4-B 


inpuy | CONT. D-C OUTPUT 


At AT 100°C 
VOLTS | yout | AMPS. 
$ ; ¢ 
55 402 | 0.004") 
132 254 0.020¢") 
2600 1090 | 0.020 


363 2 0.150 
132 f) 180 


165 j 0.300 


33 27.4 59 
214 | 0.600 
/8 62.7) 1.0 


4} 1.0¢') 
231 2.44) 
429 548 46°) 


13 10.4) 5.2 
53.9| 46 
189 (14.0 
79.5 | 12.9¢%) 

33 27.8 | 25.8 

26 32.5 | 51.6(5) 


moth 1 ] 


(') Capacitive Load Ratings unmarked are for resistive or indu 


tive loads 
() Hermetically Sealed 
() Two stacks required 
(4) Three stacks required 


() Resistive, inductive or capacitive load 








Operating at 100°C (212°F) 
Fansteel High ‘Temperature 
Rectifiers deliver full rated 
power output, continuou | 
with no derating whatever \t 
temperatures up to 150" 


(302°), only moderate 


derating is necessary 


Fansteel Hieh Te mperature 
Rectifiers are available in all 
standard cell sizes and all 
standard circuit arrangements 
and with all standard 
protective finishes — moisture 
resistant, fungus resistant 
and a salt-spray resistant 
finish that meets MIL 
specifications. The table 
indicates a partial list of over 


100,000 available types 


Send for 
bulletin 6.401 


FANSTEEL METALLURGICAL CORPORATION 
es) ee 


DEPENUVABLE 


For additional information on all items on this page 





i ne ee 


SINCE 1924 
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WESTINGHOUSE 
NEW SILICON POWER 


RECTIFIER puts you ahead... 


High-temperature operation. Exhaustive tests have shown that 
these units are capable of operation up to 200°C with no detectable 


aging in their characteristics. 


In rectifier efficiency. Forward voltage drop reaches only 0.85 
volts at 40 amperes, 190°C junction temperature. Efficiency is over 
99%. Ratings up to 200 volts maximum peak inverse are available in 


four classifications: 50, 100, 150 and 200 volts. 


In compact design. Westinghouse silicon power rectifier (shown 
actual size above) takes only 1/50th the volume of the comparable 


selenium rectifier. 


Write today for your free application 
Facts Folder describing the full range of 
silicon power rectifier characteristics. These i Alea 
rectifiers are available for immediate de 
livery. Call your local Westinghouse sales 
office, or write: Westinghouse Electric 
Corporation, 3 Gateway Center, P.O. Box 
868, Pittsburgh 30, Pa J-80002 


you can 6€ SURE...1¢ irs 
Westi nghouse © 





NEW PRODUCTS continued 


ture. The inside sheet of the wate! 
jacket is constructed so that 
thermal contact with the therm« 


stat is maintained 


en oe 
1 


{, 

7 
DIODE CLIP 
is spring loaded 
CAMBRIDGE THERMIONIC CorP., 445 
Concord Ave., Cambridge 38, Mass., 


announces a new spring loaded 
diode clip that securely holds frayil 





diode pig-tail leads from 0,005 i: 
to 0.35 in. in diameter. The clip is 
made of brass and is finished 
0.0002 in. bright alloy plate. When 
mounted it is > in, in overall 
height. Mounting stud is #2 in. long 
hexagonal with a 2-56 threaded 
stud. For further specifications 
information and prices write direct 
to the manufacturer. 





COMPONENT TESTER 


a direct-reading unit 

INDUSTRIAL TEST EQUIPMENT CO 
55 E. 11th St., New York 3, N. ¥ 
Model 1010 impedance comparato) 
is particularly suited to the rapid 
testing of resistors, capacitors and 
inductors. The circuit consists of a 
bridge, two arms of which are pre 
cision matched resistors. The two 
remaining arms are the standard 
and the component under test. Any 
voltage resulting from bridge un 
balance is amplified and fed to a 
phase discriminator. The percent 
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NEW PRODUCTS continued 


age deviation of impedance is then 


read directly in both sign and 
magnitude on a large zero-centered 


meter. Three full-scale ranges are 


provided: +5, +10 and 20 per- 


cent. Impedance limits are: resist- 
ance, 5 ohms to 5 megohms; capaci 
tance, 50 pyuf to 20 uf; inductance, 
100 zh to 80 henry. Two operating 
frequencies are available: 1,000 cps 
and 10,000 cps. Special circuitry 
provides a low time constant and 
eliminates the necessity for ope 


uting pushbuttons 





POTENTIOMETER 

is @ comparison standard 
ANALOGUE 
20th St., 
MP-10 


parison 


CONTROLS INC., 37 W 
New York 10, N. Y. The 
potentiometer is a com 
standard rotation-to-volt 
ive transducer for basic measure 


ment, potentiometer testing and 
calibration, and analog multiplica 
tion. It features linearities to 0.002 
percent. The unit is not susceptible 
burnout. A 


leflon shaft seal and high leakage 


o torque overloads or 


construction prevent internal load 
ing Resistance 


to 209,000 ; 


range 1s 5,000 


resistance tolerance, 
5-percent standard; temperature co- 
efficient of resistance, +20 ppm per 
leg C. The o-d is 10 in., facilitating 


extremely high resolutior 


CAPACITORS 

for 125 C operation 

SPRAGUE ELECTRIC Co., 35 Marshall 

St., North Adams, Mass., has an 
nced new 

Vitamin Q 


hermetically sealed, 


impregnated ceramk 


operation at 


ise capacitors for 
temperatures up to 125 C. Use of a 


shell 


ne on the new 


eramic instead of a meta 


Pace) 
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One of These 


“Trouble Saver” Custom Strain Reliefs 


You are well aware of the super-strains power supply cords are 
called upon to face day after day and you know even the best qualit 


cord sometimes suc urmbs to these strains 


The time to solve strain problems is when your power suppl 
cord is “built? The custom factors that make a successful stran 
relief are best engineered when the cord is made 

PHALO custom engineers both cord and strain reliet . the 


to PHALO 


end-advantages of this coordinated effort are very obvious 


customers and to their customers 


{sk For The (¢ omplete Phalo Catalog 


PHALO 


PLASTICS CORPORATION 
7 7 2 2 
Tho Ceslon Cord Seb Flows mm 


Corner of Commercial St 


WORCESTER, MASS. 
insuleted Wires, Cables — Cord Set Assemblies 


w 
w 
~ 

















MAGNETIC TAPE 
DATA RECORDING 
AND ANALYSIS 


Davies Laboratories the foremost producer of magnetic tape data 





recording and analysis systems can reduce, to its simplest termes, 
your data problems. Their standard and specially designed equip- 
ment is being successfully used throughout industry. Whatever your 
problem is compactness, extreme environmental conditions— for 
use in aircraft, mobile or field, consult Davies first for the correct 


economical solution. 


* STANDARD DAVIES EQUIPMENT - 


RECORDERS 


Send for Bulletins 54D-54E 





" 


From 7” cube, 6-channel affairs to M4-channel, 1042" reel equipment, stand 
ard models of Davies airborne and portable recorders will fulfill almost 
every requirement, They feature a wide range of recording speeds, extreme 
flexibility as to recording technique, plug-in electronic cirenitry, and “bat- 
tleshop” construction to withstand severe environmental conditions. The 
same plug-in electronic units provide equivalent flexibility in laboratory 
recording applications. Flutter and wow compensation provides topnotch 


performance, unattainable otherwise. 


REPRODUCERS 


Send for Bulletin 54D 





Single or multi-speed tape transports for rack mounting. combined with 
unitized playback amplifiers for direct recording, pulse reconstituting ampli 
fiers for pwm systems, and wide frequency range high output PM diserimina 
tors especially designed for wow and flutter compensation. complement in 
reproduction the unequalled flexibility of our recording equipment, and pro 
vide the necessary tools for data reproduction, processing. and analysis for 


modern instrumentation systems. 


Pre was: 


Send for Bulletin 54C 





First of a line of automatic data processing «quipment is the time-tested 
Davies Automatic Wave Analyzer for completely automatic frequency analy 
sis of tape recorded or “live” data. Capable of clearly delineating compo 


nents as low as 3 eps, with bandwidth variable from ‘4 eps to 45 eps, this 


analyzer provides data otherwise unobtainable, and saves untold man hours 


SPECIAL DATA REDUCTION EQUIPMENT 
Davies engineers will design and build equipment to 
handle any unusual data reduction requirement, Tell 
us your problem we'll come up with an answer 
quu k 





The multichannel, completely shielded, precision 
alignment instrumentation heads which had to be de- 
veloped for full utilization of the vast potentialities of 
magnetic tape recording. Excellent resolution, negli- 
gible crosstalk, and precise interchannel time and 
phase relationships are inherent in the design of these 
heads. 20 tracks on 2” tape, all gaps in line, for general 
instrumentation work, 42 tracks for digital recording 
applications, can be packed in these heads. 










f NEER MANUFACTURERS OF AIRBORNE MAGNETIC 
TAPE DATA RECORDING SYSTEMS AND EQUIPMENT 


re. 
ULM A Teil telah Teas" 


4705 QUEENSBURY ROAD @ RIVERDALE, MARYLAND 


TELEPHONE WASHINGTON, DO C APPLETON 7.1133 
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NEW PRODUCTS (continued 





keeps capacitance between the 
capacitor section and ground at an 
absolute minimum. The hermetically 
sealed ceramic shell, with glass-to 
metal solder seals, provides excel 
lent resistance to the effects of 
humidity and temperature, and ex 
treme stability under all operating 
conditions. Impregnation with 
Vitamin Q, the company’s inert syn 
thetic impregnant, means top per 
formance at high temperatures 

with no voltage derating necessary 
for continuous operation at tem 
peratures up to 125 C, Complete pet 
formance characteristics, rating 
and sizes are in engineering bulletir 


226 





TURNS-COUNTING DIAL 
increases readability 


HELIPOT CorP., 916 Meridian Ave 

South Pasadena, Calif. The 900 
series Duodial turns-counting dial 
permits greater sensitivity of ad- 
justment and increases readability. 
The diameter and overall dimen- 
sions remain the same as the 
superseded W series. In the new 
series the index has been changed 
from a solid bar to a triangle which 
zeroes in on the outer-dial number 
The lines formerly between num- 
bers have been replaced by a tri- 
angular index located over each 
numeral. It is available in 4 models, 
identical except for calibration of 
the outer dial, and is designed for 
use with all Helipot multiturn pre- 
cision potentiometers, and other 
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NEW PRODUCTS continued 


devices having a @4-in. diametet 
haft. The Duodial consists of tw 
coaxial dials—the inner counting 

indredths of each turn: and the 


E iter, the 





number of completed 


ris 





ROTARY SWITCH 
is high-speed device 


DEVELOPMENT LABO 
163 Highland Ave 


INSTRUMENT 
RATORIES, INC 


Needham Height 94, Mass., has 
tllable a high-speed rotary 
nchronous multiple-polk vitch 

ommutator for mi e and alt 

craft application ich us telemetet 
vitching radar data presenta 

tion and commutating thermocouple 
nal A 12,000-rpm, 115-v, 400 
cle, single-phase motor drive tre 

! embly at 10 rps with onl 

i or powell rhree el ol carbo! 
ne brushes bear on precious meta! 
rments to provide BBM operation 


thout riding on filler material 
elding low noise and long life. The 
case is hermetically sealed and pro 
ded with radiating fins for motor 
oling. The 


0 100 v from 3 wa to 50 ma current 


witch can carry 0.1 my 


Life is in excess of 500 hr, meeting 
MIL-STD-202 specification require 
ments, Size is 24 in. in diameter 


5} in. long. Weight is 24 Ib 


GANGING POTS 


are completely enclosed 


DEJUR-AMSCO CoRP., 45-01 North 
ern Blvd., Long Island City 1, N. Y 


\ new series of fully enclosed gang 





r potentiometers are economk ally 


priced for electronic applications 
that do not require the extended re 
finement of more expensive high 


precision types. The 3-in. independ 


ent phasing potentiometers have a 


_ERIE /KS7 AGAIN/ 


" Phalloniaé 


TEMPERATURE STABLE 
Hi-K DISC CERAMICONS’ 


TYPE “H>A:~< 


ANEW HGH 
(IN STAEGILITY 






J 
NOT 7¥%% —NOT 5% 


ERIE OFFERS 3% 
MAXIMUM CAPACITY CHANGE over 
temperatures ranging from +10° to 


+85°C. on this new Hi-K dielectric. 


As a result of ERIE’s continued basic research in Ceramics, 
another outstanding Hi-K ceramic dielectric has been created 
from ERIE laboratories known as TYPE “H-A”. This dielec- 


tric exhibits the flattest temperature characteristic Hi-K ma- 
terial ever offered to industry at non-premium prices. 





+5 +15 + 25 + 35 + 45 + 55 + 65 +75 + 85° 
TYPICAL TEMPERATURE CHARACTERISTIC 


TYPE “H-A” Temperature Stable Ceramicons are available in 
production quantities in any nominal capacitance value rang- 
ing from 150 mmf. to 4,250 mmf. with tolerances of + 10% and 
20%. Diameters of the ““H-A” Ceramicons range from %% »,” 
to *4,”.. Maximum thickness on all units is %.”. Available in 22 
gauge wire leads; also with 20 gauge wire leads or spade leads 
for automatic insertion in printed circuit boards. 
TYPE 


disc is ideally suited for critical applications that for- 


Because of their small size and convenient shape, the 


“H-A” 


merly required the use of expensive capacitors of other types. 
For further information write for ERIE Bulletin 449. 


Aye 
COMO. 


ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 





ERIE, PA 
power rating of 8 w. They feature 
; . on HOLLY SPRINGS, MISSISSIPPI * LONDON, INGLANO + TRENTON, ONTARIO 
precise 360-deg external phasing, 
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CLIFTON PRECISION OFFERS A - _ 


SIZE 15 SYNCHRO TRANSMITTER 


identical to BuOrd type 15CX4a 


xCE, 


ACCURACY SPREAD GUARANTEED 10° or LESS 


<a-aAZPco 


oi Re Rm ae 
gi. i A OS 
oo MMI ‘cae eS Oh Si 0 RB! Se 
. ae ey aa i gS GW Gi oc 
20 amare Bei Ge Ee ee i L. 










Se -3) ee 7 69 wh 2 3 4 6% 6 17 6 19 


ERROR SPREAD IN MINUTES 


The CG-15-MS-1 transmitter is interchangeable part for part with the U.S. 
Navy Bureau of Ordnance type 15CX4a synchro transmitter (Mark 22 Mod. 1) 
in every respect. 


Because of quality workmanship in this unit we are able to guarantee 
accuracy spreads not to exceed 10’. From the chart it will be noted the 
majority of production units have error spreads between 5’ and 8’ —yet price 
remains exceedingly low. 


Stainless steel bearings are provided for better environmental resistance. 


FOR SALES INFORMATION, CONTACT: 


New England: The Darbury Corp., 99 Elm St., W. Newton 65, Mass. 
Southwest: Ammon & Woods Asso., 4163 Glenwick Lane, Dallas, Tex. 

West Coast: Enright Engineering Co., 988 W. Kensington Rd., Los Angeles 
Home Office: T, W. Shoop, Sales Mgr., Telephone (Phila.) MAdison 6-2101 


LOOK TO CPPC FOR SYNCHRO PROGRESS 


CLIFTON PRECISION PRODUCTS CO. Inc. 


CLIFTON HEIGHTS 
PENNSYLVANIA 











adjustable or fixed taps and linea 
or nonlinear resistance elements. 
Contacts are made from precious 
metals. Specifications and diagrams 
are given in technical bulletin 360- 
455. 


REFERENCE DIODES 
available in 2 new types 


NATIONAL FABRICATED PRODUCTS, 
INC., 2650 W. Belden Ave., Chicayé 
47, Ill. Two new Siliconductors 
known as the Zener reference 
diodes, types 1N429 and 1N430, 
have been introduced. These sili 
con junction diodes are designed 
for use in reference voltage sources 
wherever the absolute value of an 
electrically sensed variable is im 
portant such as the control and 
indication of gas turbine tempera- 
ture; for fire control and aircraft 
autopilot systems; for guided 
missile and computer applications, 
and for other applications in a 
variety of equipments. Voltage 
reference units employing — the 
diodes have been temperature 
cycled for more than 1,000 hours 
and show a stability of better than 
1 percent, 


Literature 


Parabolic Antennas. Prodelin Inc., 


307 Bergen Ave., Kearny, N. J. A 


new 2-color 14-page bulletin 
describes parabolic antennas used 
for radio and tv microwave relay. 
Antennas described are of thie 
mesh-reflector, dipole-feed type in 
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NEW PRODUCT continued 


1,6 and 10-ft sizes. Catalog data, 

ymplete with applications, photos 
and ordering information, are con- 
tained in bulletin 428. Bulletins 
128-1, 2 and 3 include radiation 
patterns for the 4, 6 and 10-ft 
sizes respectively 


Switch Catalog. Unimax Division 
of the W. L. Maxson Corp., 460 W 
34th St., New York 1, N. Y. A new 
24-page catalog describes nume} 
ous types of Unimax switches: 
high-sensitivity, metal-cased, im 
mersion-proof, general-purpose, 
AN-type, JAN-type, direct-current 
and subminiature switches. A 
complete pictorial index aids in 
quickly selecting the right switch 
for any application. This new 
catalog presents each switch type 

ith photographs and detail draw- 
ings, shows the many types of 
actuators available, gives base and 
terminal data, physical dimen- 
sions, operating characteristics 
and electrical ratings 


Universal Magnetic Testing Set. 
Sensitive Research Instrument 
Corp., 9-11 Elm Ave., Mt. Vernon, 
N. Y. Volume 22 No. 1 of Electrical 
Veasurements covers the universal 
magnetic testing set which contains 
six 4-in. scale length multirange in 

dicating instruments, a_ separate 
Epstein frame, and the necessary 
internal switches to set up core loss 
and hysteresis measurements. In 

cluded are a description of each of 
the instruments, mechanical detail 

f the testing set and price 


Subminiature Relay. Luther Mfg 
Co., 7312 Varna Ave., North Holly 
wood, Calif. has available a bro 
chure dealing with the mode! 
M-1000 hermetically sealed sub 
miniature relay. Basically the de 
sign of the relay described consists 
of the incorporation of a perma 
nent magnet in an electromagneti 
circuit of high efficiency and per 
formance With this arrangement 

possible to achieve the high 


+ 


irmature torques necessary to ove! 


come high contact pressures and 
> 


tuate large contacts in a submir 


iture confniguratior 


TV. Wobbulator. Campagnie Ger 
raise Le Metrologie, Annet \ 


KY nce Type 210 w »bbulator, in- 
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NEW *% watt-type DCM% 


MOLDED 


IARC 


a 


growing name 


Doubly insulated to 


give you... 
Complete Mechanical Protection 
Longer Load Life 







te 


P , in the 
Better Electrical Insulation 


q electronics 
Greater Moisture Resistance 
industry 


Performance That Exceeds All 
ACen deter Mee ie tilt k sy 


of MIL-R-10509A 


Here's the right resistor 

for rugged duty. It gives you 
stability, precision, and small physical 

size, plus double insulation. The completed 
resistor has several layers of baked-on, moisture-resistant 
insulating coatings and, in addition, is encapsulated in a molded plastic case 
The result is complete mechanical protection and better operating character 
istics. Electra also manufactures a complete line of standard and hermetical 


ly-sealed deposited carbon resistors 


FILL OUT AND MAIL THIS COUPON TODAY FOR FULL DETAILS 













| am interested in the following type of deposited carbon resistor 
Molded 
Hermetically-sealed 
blediaf} standard 
carbon- bat S 
PREciViOn J sistons ® Name —_ 
a a 
ELECTRA @ company 
MFG. CO. ® 
4051 Broadway) ©®@ Street 
Kansas City, Mo. * 
WEstport 6864 : City State 


~ 





NEW PRODUCTS continued 


tended for design adjustment and 
checking of wide-band amplifiers 
such as are used in tv and f-m, is 
illustrated and described in a 
single-sheet brochure. Informa- 
tion on accessories and technical 
characteristics of the instrument 
are included. 





Potentiometer. DeJUR-Amsco 


Stupakoff CERAWN Corp. 45-01 Northern Blvd., Long 
ATA CHART ° se Pa Island City 1, N. Y. Two pages in . 
TECHNICAL 2 mens omen a on color give features and specifica- 

- , if tions on the new 18 in. precision 
ganging potentiometer designed 
for applications requiring high a 
curacy in limited space. Write for 
technical bulletin C150-455 


Electronic Measuring Instrument. 
Fielden Instrument Division, 
Robertshaw-Fulton Controls  Co., 
2920 N. Fourth St., Philadelphia 
38, Pa. The proximity meter, a 
precision electronic instrument that 
measures without touching the 
specimen, is described in a new 28- 
page booklet. The instrument dis 
cussed can detect a change in 
temperature of 0.001 deg C, or var 





iations as minute as one millionth 


NEW TECHNICAL DATA on a 
Stupakott CERAMIC MATERIALS == ems sins 


Philadelphia 44, Pa. A two-page 


Tha oeere faseet tecksbeel taferntation on a wide senze of coremic “ey set Piet sinc hyp 
; ar the Speedomax adjustable zero, ad- 
materials is given in the new Stupakoff Technical Data Chart. I i Juste , 


justable range recorder is avail- 
able. Complete specifications of 
stocked and special purpose record- 
ers are given together with a de- 
ALUMINA PORCELAIN ZIRCON scription of the instrument and the 
ALUMINUM SILICATE STUPALITH ZIRCITE operation of the 
STEATITE CORDIERITE FORSTERITE diaie 

MAGNESIA 


Electrical and physical characteristics and the chemical composi- 
tion of various grades of the following ceramic materials are 
included: 


range and zero 
Optional features including 
reversible chart drive, pen lifters, 


Valuable design and application suggestions included in the optional range dial calibration and 
Stupakoff Data Chart help you engineer your , multiple point recording are cited 
ceramic parts for lowest cost and greatest ye and complete ordering instructions 
: ame are given 
satisfaction, é 
Send tony for your free copy of Stupahoffy Fasteners. Shakeproof, Division of 
the new Stupakoff Data Chart. Ar- . Illinois Tool Works, St. Charles 
ranged for ready reference. . Road, Elgin, Ill. Volume 4, No. 1 


of Fastening Forum deals with 
Keps preassembled nut and lock- 
washers that feature free-spin- 
ning, spring-action and uniform 
quality. The bulletin illustrates 
and describes Mastic-Seal Keps 


Division of The CARBORUNDUM Company 
for protection against moisture 
LATROBE, PENNSYLVANIA and dust. Included are tabular 








Write Dept. E =e 
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NEW PRODUCTS (continued 


data on machine screw and hexa 
gon nut series Keps. Also dis 
cussed are special products such 
as a sealing lock washer, a Plasti 
Rokut and a new anvil-type mold 
ing clip. 


Precision Measuring System. 
Hewlett-Packard Co., 275 Page Mill 
Road, Palo Alto, Calif. Volume 6 
No. 12 of the Journal deals with a 
simple precision system for meas 
uring c-w and pulsed frequencie 
up to 12,400 m The 6-page bul 
letin include illustrations and 
specifications of the model 540A 
transfer oscillator 


Tape Recording Equipment. A-\ 
Mfg. Corp., 730 Fifth Ave., New 
York 19, N. ¥ A new 16-page 
brochure fully describes and illus 
trates 9 basic building-block com 
ponents and a series of accessories 
functionally designed to make up 
A-V magnetic tape recording sys 
tems of from 2 to 14 channels for 
instrumentation data. Block dia 
grams show methods of planning 
desired systems by interconnecting 
the various A-V plug-in units and 
components. The equipment, desig 
nated type 7, is for direct recording 
in the range of 300 to 100,000 cps 
Request bulletin 103 


D-C Power Supply. Perkin Engi 
neering Corp., 345 Kansas St., El 
Segundo, Calif. Bulletin MR2432 
100X describes the extremely com 
pact 28-v 100-ampere regulated 
and filtered power supply now 


available. The bulletin lists the 


init’s specifications and also con 
tains operating curves showing 
the response time, load and line 
regulation characteristics. The bul 
letin also shows a circuit block 
diagram and the theory of opera 
tion of this tubeless magnetic am 
plifier regulated d-c power supply 


Germanium Power Rectifiers. In 
ternational Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif 
3ulletin GPR-1 lists ratings and 
pecifications on germanium powe! 
rectifiers. It describes two styles: 
Style C—natural convection cooled, 
and Style F—fan cooled. Also in 
cluded in this bulletin are the com 
plete operating instructions and 
the typical dynamic characteristic 
curves for these two styles. A 








— 


Ney a8): 


BOND 


Enlarged view of typical 
Kovar Hard-Glass Seal 


Here are 5 practical reasons why 


KOVAR AND HARD GLASS 


make the Best hermetic seals 


BEST for thermal endurance 


because the thermal expansion of Kovar matches exactly 
that of hard glass over the entire working range 


BEST for insulating value 


because of the high dielectric strength of hard boro- 
silicate glass. No silicone treatment is required 


BEST for hermetic tightness 


because the fused oxide bond is a chemical bond, form- 
ing a true hermetic seal, free from strains at all working 
temperatures 


BEST for miniaturization 


because insulating efficiency and high mechanical 
strength of hard glass permit the use of seals of minimum 
size and weight 


BEST for your product 


because Stupakoff’s broad experience, engineering skill 
and modern manufacturing methods provide hermeti 
seals that are right for your product. You get 
all the advantages that can be secured only with 
Kovar and Hard Glass 


WRITE DEPARTMENT € 

for Catalog 453A, which shows 
all the standard and many of the 
special types of Stupakoff Her 
metic Seals 





PPT eee 
LATROBE, PENNSYLVANIA 


ELECTRONICS — October, 1955 For additional information on all items on this page, use post card on last page 339 








physics 


chemistry 


metallurgy Tose 


Ss fields 


CMH LIELLe 
research W@Gauattes 


Fle 
engineering iri) 


mathematics 


TMU ee ra ee 
nel of the Los Alamos Scientific Laboratory 
working with some of the Western World's 
finest equipment and facilities—are meeti 
the challenge with independent and original 


research, application and development work, 
OIRECT YOUR 


INQUIRY AND an etal yD re rr 
BACKGROUND a 
RESUME TO their scientific careers. 
sl hale hatedadl The nation’s most important institution for 
dy the development of atomic weapons, offers 
eA Led unlimited opportunity for individual growth 
ee) PLS e Oa eC MC 
ing and ever expanding achievement in nuc- 
ee ee ee ee eh 
pion ng in the fascinating fields of nuclear 


power and nuclear propulsion. 


Los Alamos itself, beautifully located among 
pines on the lower eastern slope Tite ih to 
ir OA CoCr mora emery 
city—an ideal community and climate in 


which to live and raise a family. 


| 


' ‘alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO “ 
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NEW PRODUCTS fcomtinved) 


typical example of the small com- 
pact unit assembly is the type 
53-0383, which occupies an approx- 
imate volume of 4 in. by 103 tn. 
by 104 in. and is rated at 42 v d-e, 
1,500 amperes, connected in a dual 
three-phase, half-wave circuit with 
interphase transformer 


Two-circuit Limit Switch. Micro 
Switch, a division of Minneapolis- 
Honeywell Regulator Co., Freeport, 
Ill. Preliminary data sheet 104 il- 
lustrates and describes the 1LS! 
small two-circuit Hmit switch de 
signed for all types of industrial 
applications where space lmita- 
tion is a prime factor in switch 
selection. Dimensional drawings, 
characteristics, contact arrange- 


ment and price are included 


Dosimeter Reader. Specialty Engi- 
neering & Electronics Co., 79 Clif- 
ton Place, Brooklyn 38, N. Y. A 
single page bulletin illustrates and 
describes the model 95A phosphate 
glass dosimeter reader. The in- 
strument discussed incorporates 
the necessary ultraviolet lamp, 
multiplier phototube, v-t amplifier, 
indicating meter, optical filters 
and reference standard. Specifica 


tions are given. 


Switches and Governors. Synchro 
Start Products, Inc., 8151 North 
tidgeway Ave., Skokie, IIL, has 
issued an &8-page bulletin with full 
information on their line of speed 
sensitive switches and overspeed 
governors. It includes dimensional] 
drawings of the overspeed, unde) 
speed, one, two and three switch 
governors with explanations of the 
various types of take off and con- 
nectors. Ask for bulletin 5048S 


Cable Connectors. Communication 
Products Co., Inc., Marlboro, N. J. 
Catalog No. 2554 is a 36-page, 
well-illustrated booklet dealing 
with Magicseal and flare-type con 
nectors for Stvroflex cable. The 
connectors described are positive 
seal, pressure tight, weatherproof, 
and require minimum tooling. In 
cluded is a technical data table on 


Styroflex and Spirafil coaxial cable 


T-W Amplifier. Raytheon Mfg. Co., 
Waltham 54, Mass. A 4-page tech 
nical information buWMetin illus 
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NEW PRODUCTS tinued 


trates and describes the type QK 
523 traveling-wave tube power 
amplifier designed for use with an 
electromagnetic solenoid in c-w 
operation over the 6,400 to 7,200 
me range with an average gain 
of 15 db and a maximum power 
output of 4 w. Characteristics are 
outlined tabularly and diagram- 
matically. 


Subminiature Potentiometer. De 
JUR-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 
Two pages in color describe and 
illustrate the series C-078 preci- 
sion potentiometers with only 4 
in. diameter and weighing only 
4 oz. The subminiature potenti- 
ometers discussed feature many 
of the advantages of full-size 
potentiometers. For complete in- 
formation, write for bulletin CO78- 


455. 


Radar Transformer Bulletin. Gen 
eral Electric Co., 1 River Road, 
Schenectady 5, N. Y. Oil-filled 
transformers and inductors for 
radar and other electronic applica 
tions are described in bulletin 
GEA-5963. The bulletin cites the 
radar transformer model shop, 
where prototype units can be de 
signed and built in a hurry. De 
sign features of the regular pro 
duction models are described: 
smaller, lighter and more efficient 
coils of Formex insulated wire 
with embedded-layer winding; 
improved cores of cold-rolled, 
grain oriented silicon steel; and 
alumina solder-sealed terminals. 


D-C Power Supplies. Opad Elec 
tric Co., 69 Murray St., New York 
7, N. Y., has issued a 2-page cata 
log sheet describing a line of low 
cost general-purpose d-c powe1 
supplies. Twenty-two standard 
models are covered with unfiltered 
outputs ranging from 6 to 230 

d-c and 0.6 to 150 amperes. All! 
models feature continuously ad 
justable outputs, 2-percent accu 
racy panel meters, input and out 
put overload protection, compact, 
portable design. In addition to 
listing the electrical ratings and 
their corresponding model num 
bers, the bulletin also includes 
detail information on the minimum 
general specifications to which all 
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Pictured here are two typical examples of why the name ry Tae 


Phaostron is so rapidly gaining enthusiastic acceptance 
Red be) 





wherever and whenever truly fine Panel Meters are admired, 
required and specified 

They are the latest additions to the Phaostron line of “Custom” 
Panel Instruments which include 242’, 342" and 6” sizes 


Built to the exacting standards of excellence that identify every 
Phaostron product 


BUILT TO HIGHEST QUALITY... SOLD UNBELIEVABLY LOW 

Metal Case... won't chip, shatter or warp. 

Large Clear Scales...increments and numerals can be 
read at a distance of 10 feet. 

Permanent Accuracy... plastic cased meters often vary 
up to 35%... these metal cased meters. . . never. 

Anti Magnetic... shielded by their metal cose from stray 
magnetic fields. 

Insulated Zero Adjustments... large, easy-to-use... safer 


Two Models 


“Custom” Chrome: Die cast bezel is finished in gleaming 
polished chrome and black 

Custom”: This instrument is identical, but is finished in solid 
color 

Both are available with self contained 5,000 hour lar ps where 
illuminated scales are desirable 


SEE YOUR PARTS JOBBER OR WRITE DIRECT 


PHAOSTRON COMPANY 


151 PASADENA AVE. « SOUTH PASADENA, CALIF 
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RADIO INTERFERENCE 
and FIELD INTENSITY * 


measuring equipment 


Stoddart NM-50A + 375mc to 1000me 


| © Commercial Equivalent of AN/URM-17 
. 


ULTRA-HIGH FREQUENCY OPERATION ... Frequencies covered include UHF and 
color television assignments and Citizen's Band. Used by TV transmitter engineers for 
plotting antenna patterns, adjusting transmitterstand measuring spurious radiation. 


RECEIVING APPLICATIONS... Excellent for measuring local oscillator radiation, 
interference location, field intensity measurements for fringe reception conditions 
and antenna adjustment and design. 


SLIDE-BACK CIRCUIT... This circuit enables the meter to measure the effect of the 
peak value of an interfering pulse, taking into account the shaping due to bandwidth. 


| QUASI-PEAK FUNCTION ... An aid in measuring pulse-type interference, the Quasi- 
Peak function is just one of the many features of this specially designed, rugged 
unit, representing the ultimate in UHF radio interference-field intensity equipment. 


' ACCURATE CALIBRATION ... Competent engineers “hand calibrate’ each NM-50A 
unit, This data is presented in simplified chart form for easy reference. 


| SENSITIVITY... Published sensitivity figures are based on the use of the NM-50A 
with a simple dipole antenna or RF probe. However, the sensitivity of this fine instru- 
ment is limited only by the antenna used. The sensitivity of the NM-50A is better than 
ten microvolts across the 50 ohm input. 


Stoddart RI-Fi* Meters cover the frequency range 14ke to 1000mc 


ViF | HE wm.208, 150ke 10 25m «S| WEF 

NM-10A, 14k to 250k« Commercial Equivalent of | NM-30A, 20mc to 400mc 

Commercial Equivalent of | AN/PRM-TA. Self-contained | Commercial Equivalent of 

AN/URM-6B, Very low frequen. | batteries. A.C, supply optional AN/URM-47. Frequency range | 

cles. | Includes standard broadcast | includes FM and TV bands. } 
{ 


| band, radie range, WWYV, and 


bitin ‘ | comememtrens frequencies. 
STODDART AIRCRAFT RADIO Co., Inc. 
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NEW PRODUCTS (continued 


units conform. Request bulletin 
No. 178 


Power and Gas Tubes. Radio Corp 
of America, Harrison, N. J., has 
available a completely revised 
edition of the power and gas tubes 
booklet. The 24-page booklet, 
Form No. PG-101B, contains tech 
nical data on 178 vacuum power 
tubes including forced-air-cooled 
and water-cooled types ranging in 
output capability up to 500 kw; 
yas, mercury-vapor and vacuum 
rectifier tubes; gas and mercury 
vapor thyratrons; ignitrons; mag 
netrons; and vacuum-gage tubes 
Each tube type is covered by a 
text description, tabular data, and 
a base or envelope connection dia 
gram. Photographs are shown for 
representative tube types. Copies 
of the booklet are available at 20 
cents. 


Z-Y Bridge. General Radio Co., 
275 Massachusetts Ave., Cam 
bridge 39, Mass. Volume 30 No. 2 
of the Eaperimenter covers the 
type 1603-A Z-Y bridge, a new ap- 
proach to audio-frequency imped- 
ance measurement. The bridge 
described can be balanced for any 
mpedance connected to its ter 
minals. A panel view, diagrams, 
applications and specifications are 
included. 


Connectors and Cable for A-M 
Broadcasting. Communication 
Products Co., Inc., Marlboro, N. J 
Bulletin 355 is a 4-page folder de- 
cribing Styroflex connectors and 
cable for a-m broadcasting. In 
cluded are descriptions, charts and 
a line drawing showing a typical 
a-m installation 


Relay Catalog. Magnecraft Elec 
trie Co., 38350 B West Grand Ave., 
Chicago 51, Ill. A new relay cat- 
alog includes a range of short and 
long form ‘telephone type relays 
for a-e and d-c, subminiature d-c 
relays, improved versatile latch 
n relays, relays with bifurcated 
twin) contacts, miniature relays 
with heavy current contacts, re 


lays with time delay, plug-in re 


lay relays with snap-action con- 
tacts and 400-cycle relays of 
exceptional reliability. The cat 


alog also illustrates and gives 
dimensions of many popular her 
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NEW PRODUCTS continued 


metically sealed and dust proof 


enclosures. 


Ministrip Resistor. Ward Leonard 
Electric Co., Mt. Vernon, N. Y 
Catalog No. 15, supplemeni A, il 
lustrates and describes the 20-w 
Stripohm type Ministrip resistor 
Included is information on chief 
features, application, construction, 
watt ratings and dimensions 


Indicating Pyrometers. Barber 
Colman Co., Rockford, Ill. Bulletin 
F6048-1 describes Wheelco indi 
cating pyrometers. The instru 
ments described are available in 
two styles in ranges up to 3,600 F. 
Instrument scales of the units de- 
scribed are mirrored to avoid 
parallax errors. The baked and 
processed coil is supported by two 
pivots, resting in two sapphire 
iewels. A combination indicat 
ing pyrometer and multiposition 
switch is also described in the new 
bulletin. 


Ultrasonic Gage. Branson Instru 
ments, Inc., 430 Fairfield Ave., 
Stamford, Conn. A new 4-page 
folder on the Vidigage ultrasonic 
resonance thickness gage describes 
operating principles, typical appli- 
cations and features. The unit dis 
cussed measures a wide range of 
thicknesses, detects laminar dis 
continuities and internal defects, 
and is easily operated by nontech- 
nical personnel. The folder is well 
illustrated and specifications are 
included. 


Ruggedized Panel Instrument. De 
JUR-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y 
Two pages in color describe and 
illustrate the new 13-in. series 
of ruggedized panel instruments 
(model 131) designed for size and 
weight reduction in electronic 
equipment subject to shock, vibra 
tion or temperature extremes. Fea- 
tures include watertight seal, 
D’Arsonval movement, and high 
flux density magnets. Write for 
bulletin R131-455 


lest Set Data. Baird Associate 

ly 33 University Road, Cam 

ridge, Mass. Data sheets on two 
w types of test sets are avail 


able Sulletin TP-103 tlines the 


PANELOC announces 








latch-nut 


wr 
e | 


anchor block 





shim plate 









latch-screw 


PANELOC .. America's 


most versatile line of aircraft 
fastener: Rotary Latche 
styles ] and 3 Pane 
Fasteners, H Perf Ince 
Fasteners, Snap Fast 





a new 


rotary 
latch 


entire fastener 
on door 


larger access hole 
smaller skin 
opening 






no female portion 
required 


Saves Cost e Saves Time 


Saves Space e Saves Weight 


This new Paneloc Rotary Latch is a simple and 
economical, strong and durable fastener for 
access panels, electrical control panels, 
inspection doors, machinery doors, and other 
hinged or removable covers. It permits a larger 
access opening, operates quickly with a 
quarter-turn. Entire assembly on access panel 
itself, eliminating many installation steps; 

no special tools required. Only four simple 
parts; made of steel, cadmium plated. Three 
standard sizes now available, more to be added. 
Special sizes and finishes available on order 
Cost very low, performance unsurpassed 

Write for a catalog and price list for your file. 


G > { ) ad 
y HORS CT PAS - 
a) d\A ) wa S 2 
acy 7% a’ ; , 
4, style 3 High Performance nap Fasteners 


PANELOC—A product of Scovill 


Manufacturing Company, Aircraft Fastener Div 


N street, Waterbury 20, Connecticut 
end me fastener catalogs checked 
Rotary Latct Style MIL-F-559 
y & 2 (MIiL-F-5591A High Performance (NAS-547) 
nao f t AN 
nd 
mpany 
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MrT, with 
To Precise American 


IER Unive 
Frequency iuilee 
Control DRIVE! 


Here’s the answer to « xceptional 100 cyck frequency control 


regardle SS of input fre quency variations or change sin load! It's 
the result of American Electric's “MIC” drive... a MOTOR 
INDUCTION COUPLING which produces a new standard 
of automatic speed control! No belts, no gears . speed changes 


are instantly sensed and automatically corrected electronically 


100 evele output 1s held to 144% despite input frequent \ 
changes or load variations which ordinarily affect alternato 


rpm Even closer control is available for special applic ations! 


All other advantages of American Electric’s proven alternator 
designs are retained low overshoot, fast transient voltage 
recoveries, low harmonic content, minimum maintenance 
Capacities: Single pha c KVA to 40 KVA 

Three phase 1, KVAto LOOKVA 


Write for quotations on your specific requirements 


Application 


STAB CAS LL 


Engineering . 
Electric Machinery & Equipment Division of 
offices 
in principal I E eg ICAN 
industrial 
areas 


2112 Chico Avenue, E! Monte, Calif 





NEW PRODUCTS continved 


characteristics of the company’s 
semiconductor minority carrier 
lifetime test set. A block diagram 
describes operation in detail. Data 
are included on the following 
components: shutter pulser, pulsed 
light source, bias supply and othe: 
units. Bulletin TP-104 discusses 
the company’s semiconductor re- 
sistivity test set, designed espe 
cially for measurement of the r¢ 
sistivity of semiconductors in the 
range of 0.1 to 100 ohm-centi 
meters. Method of operation is ex- 
plained, with a block diagram 
typical installation. 


Coaxial Cable. Communication 
Products Co., Inc., Marlboro, N. J 
Bulletin CT covers Spirafil semi- 
flexible coaxial cable for broad- 
cast, communications, microwave 
and community antenna. The cable 
discussed consists of a solid copper 
center conductor, a solid poly- 
ethylene filament helix and a tu- 
bular outer aluminum conductor. 
Included in the bulletin are a de- 
scription, a cutaway section of the 
cable, attenuation vs frequen: 
charts and a table of nominal c!} 


actel isties 


Cable Joints. Anaconda Wire & 
Cable Co., 25 Broadway, New York 
1, N. Y. Complete, step-by-step 
pictorial directions for making all 
ypes of cable joints in the com 
pany’s neoprene-jacketed Dura 
sheath cables are contained in a 
pocket-size booklet. Prepared for 
use by both engineers and cable 
splicers, the booklet tells its sto 
in nine clear photographs suppl: 
mented by simple 1-2-3 written 
instructions. Complicated draw 
ings and tables are eliminated 


Power Supply. The Geri Specialty 
Co., P. O. Box 103 Upland, Calif. 
An illustrated data sheet cover 
the model 140 precision voltage- 
regulated electronic 400-cycle 
power supply and frequency stand- 
ard. Applications, specifications 
and typical performance curves are 
given 


Tone Signaling Units. Hammar- 
lund Mfg. Co., Inc., 460 W. 34th 
St., New York 1, N. Y., has avail- 
able a 6-page brochure describing 
in detail the operating features 
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NEW PRODUCTS ontinued 


and performance of the company’s 
supervisory tone equipment of 
modular design. The brochure de- 
scribes how these audio tone sig 
naling units transmit and receive 
signaling, dialing, telemetering, 
supervisory controls and other in 
formation, over wire lines 

phone or power line carrie) nd 
radio microwave communicatior 


circult. 


Vulcanized Fibre & Laminated 
Plastics. Taylor Fibre Co., Norris 
town, Pa., has available a sheet 
embodying the most up-to-date in 
formation on standard NEMA 
grades of vulcanized fibre and 
laminated plastics and their cor 
respending government grade des 


ignations. 


Signal Generator. Hewlett-Pack 
ard Co., 275 Page Mill Road, Palo 
Alto, Calif. Volume 6, No. 10 of 
the Journal covers the 15 to 21-kn 

10-mw signal generator. Illustra 
tions, specifications and cha are 
ir ided., 


Instrumentation for Laboratory 
and Industry. Berke! division 
of Beckman Instruments Inc., 2200 
Wright Ave., Richmond 3, Calif. 
Short form catalog C-701 is now 
available. It describes a line of 
frequency meters and extende1 
universal counters and timer 
digital recorders and data con 
verters, preset counters, and cor 
trollers, and electronic analog sim 
lating equipment. The company’s 


svstems engineering facilities and 


n ear Instrumentation are noted 
Electron Microscopes. North 
American Philips Co., Ine., 750 
South Fulton Ave., Mt. Vernon, 
N. Y., has available an &-page 
booklet titled “Question and 


Answers on Electron Miers 

s pes.”” The booklet explain ic! 
things as shadow casting, use of 
tne ame instrument for electron 
diffraction, resolution isual and 


camera work, specimen prepara 


tion, negative and positive rep 
as well as electro? ar 
le ‘Tneor\ 


Ganging Potentiometers, DeJUR 
Amsco Corp., 45-01 Northern Bl 
Long Island Cit i; ee 3--aee page 
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In the newest 
computers. . 


BRUSH MAGNETIC HEADS 


help provide system 
flexibility— accuracy— high 
storage density 


IN DRUM MEMORY SYSTEMS... 
Several basic Brush multichannel 
and single channel heads (and their 
modifications) permit flexibility in 
Magnetic Drum design. Low loss ma- 
terials provide greater magnetic head 
efficiency. 


IN TAPE MEMORY SYSTEMS... 
Precision construction of Brush multi- 
channel heads with close tolerances 
on gap and track alignment permit 
greater pulse packing and closer track 
spacing. Equipment can be designed 
with increased storage capacity and 
faster access with Brush heads 

For specifications on standard prod- 
ucts or designs to your requirement 
write Brush Electronics Company, 
Dept. K-10A, 3405 Perkins Avenue, 
Cleveland 14, Ohio. 


BRUSH ELECTRONICS 
COMPANY 


Division of 
Clevite Corporation 













BK-1300 series—wup to 


25 


interlaced channels per inch 


RR ee ee 


Pe ee a 


heads 


BK-1605 series —simple wv 
Ba 
drum computers 


TT 


el 


Lear Amt Ta eet Ti 
water-thin, permit individue 


eT a 





~ 


68K-900 6K-1000 8K.1200 


series variety ef types 


single channel applicatio 











NEW PRODUCTS continued 


‘ MA 
the pioneer'is the leader 
WAXY, 


j| 


as 
wear 


illustrated color bulletin descri« 


+ 


ce features and specifications of the 
\ x i WAVEFORM new 8-in. fully-enclosed ganging 

Yo potentiometer for applications re 
quiring high precision at relatively 


iS ANALYSIS low cost. Write for technical | 
sae? letin 360-455. 


Electronic Digital Computer. | 
gistics Research, Inc., 14! > 





aa 


Pacific Ave., Redondo Beach, Ca! 
The ALWAC III, a high-speed, | 


cost fully-automatic electronic d 






gital computer is deseribs I 
detail in a 4-page, 2-color 


trated brochure. The instr 


WwW e described reduces design me, 
eliminates the need for expensive 

PANORAMIC pilot plant operation, and provide 
answers to routine calculatior 
with speed and accurac: rhe 


brochure contains a table of ¢ 


ifications 


Miniature Sensitive Relay. Magn: 
dyne Co., 84 So. Water St., Port 
Chester, N. ¥ A l-page catalog 
sheet gives technical data, spe 
ifications and dimensional draw 
ings of a dpdt miniature sensitive 
10 mv) hermetically sealed re 
The model Ne 10 describe: 
built to comply with MIL-R-5757-B 


specific ations 


Para-Flux Reproducers. Ra 

Music Corp., 84 So. Water St., Port 
Chester, N. Y. A 4-page catalog 
shows a new microgroove head, 





FACTS: The Model LF-1 Panoramic Sub-sonic made to plug in a standard Para 
Analyzer is designed specifically for applica- Flux tone arm. which automat 
7 tions demanding exceptionally high resolution all . len correc ; 
hat of waveform components between 1 and 2,000 cally provides correct record pres 
cps. The LF-1 operates as an adjunct to the sure for | p records. No change 
widely accepted Panoramic Sonic Analyzer, in arm are necessary for any of 


SUMMARY SPECIFICATIONS: Model LP-1 which provides detailed magnified the 4 reproduction heads—uni 


views of spectrum segments either 100, 500 el 


Overall Frequency Range 1 cps-—2000 or 1500 cps wide anywhere between 20 cps sal, vertical, lateral, or micro 
cps . . “ . 
and 20 ke. A calibrated center frequency con groove; just plug into tone arm 

Voltage Range: 10 mv to 100 v for full trol permits selection of the mid-frequency of pa - 
scale linear deflection the expended portion te be examined The new head described is p 
Voltage Seale: Linear or two decade log The Panoramic Sub-sonic Analyzer, Model ently being used by many aAdlo 
Recorde: Poper Speed 4" /min and LF-1 features spectral displays which are either 

% 3 and tv stations where top qua 
16"/min selectable 1/10 or 1/100 of the presentation width of op 4 
WRITE TODAY the LP-1, that is 10 eps, 50 cps and 150 cps or reproduction is necessary 
for Complete Specitications 1 eps, 5 eps and 15 cps. Sean intervals of 15 


second 60 second re selectable. Spectral : : : 

ce eee eee - Insulating and Jacketing Materi- 
distributions are permanently recorded on paper. 2 : : 
Made by (#/ als. Bakelite Co., A Division of 


women | X\ We APPLICATIONS: ©@ Vibration analysis Union Carbide & Carbon Cor 0 


Mf Panadap of large structures or of devices in which mem- E. 42 St.. New York 17, N. Y ; 
4. 42 St., » NN. issue 


tor Pan 


aie Pp —— bers rotate at approximately the same or multi- . 

‘, an ” ‘ . . ‘ 
aan Sonic ples of the same speed. @ Noise analysis. © No. 83 of Kabelitems reprir a 
Analyzer and Medical studies. @ Servo analysis. @ Geophysi- paper delivered on quality control 

: cal investigations 


Gua RADIO PRODUCTS ee eee 
Analyeer . » ONE. 10 South Second Ave., Mount Vernon, N.Y. trical insulating and jacketing 
:' MOunt Vernon 4-3970 materials Raw materials and 


properties desired in ultimate ap- 


See us at Booth 128 at the National Electronics Conference plication of the material are listed. 
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); ABC ...and the Reader 





ACK IN 1914—forty-one years ago—a group of ind constitutes an authoritative report on the 
B idvertisers, advertising agencies and pub publication’s circulation practices 
lishers joined in a project that has come to 
mean a great deal to the millions who, like you The advertisers and agencies benefit directly 
read business magazines. The project. initiated at from the ABC because it provides a generally 
a time when cireulation claims were rarely vert recognized tactual vardstick by which the ci 
hed, was intended to achieve and maintain higher ulations of member publications can be meas 
standards of integrity in publishing and adverti ired and appraised, Every paragraph in an ABC 
ing practice by providing means to audit paid report on a business publication gives the adver 
circulation. Out of that effort came an organiz tisers data that help them make intelligent use of 
tion known as the Audit Bureau of Circulation the publication as an advertising medium 
a voluntary, non-profit, Cooperati issoctatior 
known for short as ABC. Its symbol appears at But the ABC renders a service of vital concern 
the head of this page to the reader as well. The Bureau audits paid 
circulation only, and it is through this payment 
We are proud that MeGraw-Hill publications whether by subseription or newsstand purchase 
were among the founders and charter members of that the reader keeps the editorial policy of a 
the Audit Bureau of Cireulations publication responsive to his needs, His decision 
to buy or not to buy records his judgment on each 
loday the Bureau number 5070 member publication, and the ABC-audited and certified 
These include advertisers igencn ind pub circulation reports make the sum of these judg 
lishers of new paper farm paper general ma ments known to all concerned 
azine ind business journals such as this one 
These publisher members hold their membership So the editors of ABC publications must con 
and their right to display the AK ymbol in tantly keep their editorial service up to the 
the i public ition only o long as they live up to mark if they are to survive i competition in which 
the circulation standards that are established the reader's right to buy or not to buy is para 
through the Bureau mount. Each paid magazine or newspaper will 
prosper or fail as it wins or loses the voluntary 
It is one thing to set up high standard it patronage of thousands or millions of. readers 
inother to see that those standards are main And—the ABC is scorekeeper in this vital contest 
tained. This latter and all-important funetion is 
performed by a staff of auditors maintained by Thus the publisher who submits his publication 
ABC to check periodically on the circulation to the supervision and discipline of ABC affirms 
practices of the publisher members. When a busi in the strongest possible manner his recognition 
ness magazine, such as this one, joins the Bureau that his primary obligation is to his readers and 
it agrees that the ABC auditors shall have “the that he owes the standing of his publication to a 
ight of access to all books and records.” Thetr oluntary demand by those reader 


Inspection may dig into the files of original sub 


cription orders, payment from ubseriber All this is what makes the ABC. brand on a 

paper pure hases post il receipts, arrears of pay ) iblécation so mportant to its readers, That re 

ments, editorial expenses and many other signi pected symbol, testifying to the advertising value 

fieant items. Sometimes the auditors go behind of the publication, serves also as a constant re 

the records and seek verification of purchase and minder to all concerned that the reader's willing 

payment from subse ribers themselve ness to pay tor an Ah public ition is the bast 
reason why it stays in busines 


Che information thus obtained and certified by 
the Bureau then becomes available to the public VeGraw-Hill Publishing Company, Ine. 
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Plants and People | 
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Edited by WILLIAM G. ARNOLD 


Manufacturers enlarge engineering staffs and promote personnel to new positions. 


Plant and facility expansions continue as companies make acquisitions or begin new 


construction, Industry associations continue activities 


U.S. Color Television Shown At German Fair 


A 


AT THE Fair 
held in Hannover, Germany, a dem 


International Trade 


onstration of color television was 
presented by Telechrome of Amity 
ville, N. Y. 


The 


exhibition was visited by 
U.S. Secretary of Commerce, Sin 
clair Weeks. Shown at the Tele- 
chrome exhibit are, left to right 


Weeks; 
Finance Minister, 
H. Charles Riker, 


Lower Saxony 
Alfred Kubel; 


vice-president ; 


Sinclair 


J. R. Popkin-Clurman, president of 
‘lelechrome. 

More than 3 tons of the firm’s 
color tv equipment were flown to 


Hannover where closed-circuit color 


programs were shown to engineers, 





industrialists, scientists and other 


visitors attending the fair 


More than 2 million visitors came 
to Hannover from 80 countries. 


Texas Instruments Names Owens Transistor Chief 


HARRY L, OWENS has 
chief 
the semiconductor 


joined Texas 
Instruments as engineer of 
products di 
on 


Previously, he was chief of the 


olid state devices branch at the 
Signal Corps Engineering Lab 
oratories at Fort Monmouth, N. J 

Owens has been associated with 
the Army Signal Corps for 18 
vears, four yea on active duty 
and nine years in civil service, and 


is currently a major in the Signa 
Corps reserve In hi most recent 
1 tion, he ipervised — the re 





earch, d 


‘velopment, and standard 


ization of semiconductor devices 


necluding transistors, diodes, and 


microw crystals—for military 


ave 


apy lication. He was responsible for 


technical survelliance of industrial 
preparedness contracts in the semi 
field, 


Instruments, he 


conductor 
At Texa 


responsible for tne 


will be 
development 


and engineering of germanium and 


ilicon semiconductor products 

Owens is co-author of the 
McGraw-Hill book, Transistors, 
Theory and Application 


Olympic Radio, Victoreen Instrument Drop Merger Plans 


PLANS for the 
Ra ‘? & r 


Instrument Co 


merger of Olympic 
and Victoreen 
Nuclear Ele 


at this time have beer 


levision 
into 
tronics Corp 
terminated 


by the 


pending furthe tudy 


companies involved 
Victoreen announced that Ear 
M. Polloc has 


been named chiet 


348 


engineer of the instruments div! 


sion 

He was associated with E. 1. Du 
Pont’s D epwate \ J. laborator 
for several veal 

He join Victoreen after ix 
eal with El-Troni of Phila 
delphia where he was first a re 


search physicist, then vice-presi 
dent charge of sales and late) 
technical director. 
It ni new post Pollock will as 
me responsibility for carrying 
through a part of Victoreen’s ex 
pansion in the medical, govern 
ment and prospecting fields 
October, 1955 — ELECTRONICS 





New RC coupled, silicone transistor servo amplifier was developed for aircraft and guided missile applica- 
tions. Small size of six G-E Micro-miniature Tantalytic® capacitors permitted size reduction to .68 cubic inches. 


COMPACT SIZE, DEPENDABILITY, CREATE... 


New use for tiny G-E Tantalytic capacitors 


in subminiature plug-in servo amplifier 


Six G-E Micro-miniature capacitors rated at 8 micro- 


farads and at 4 volts are used by the engineers at 
Plastics and Electronics Corp., Buffalo, N. Y., in their 
new RC servo amplifier. The |< by °/\, inch dimen 
sions of the tiny capacitors enable the amplifier to 
be assembled and encapsulated in plastic in a 1 by 
2 by \% inch space. 

Five of the capacitors (C1 to C5 above) are used 
for coupling while the sixth (C6) is for bypassing. 

Because the amplifier was designed for critical air- 
craft and missile applications, capacitors were needed 
which combined small size, high ratings, and reli 
ability. 

‘We chose G-E Tantalytic capacitors because they 


were the smallest, most dependable units with the 


*Registered trade-mark of General Electric Co 
Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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high capacitance required for low impedance transis- 
tor devices,’’ said Plastics and Electronics’ chief 
engineer, Thomas L. Robinson. 

If you have a design problem calling for an ex 
tremely small, high microfarad capacitor (particularly 
for transistorized circuits) fill out the coupon below. We 
will send you complete specification data and descrip 
tive information on G-E Micro-miniature Tantalytic 
capacitors. For specific application information, con 


tact your nearest G-E Apparatus Sales Office 


General Electric Co. 
Section F 442-26 
Schenectady 5, N. Y. 


Please send me Micro-miniature Tantalytic Bulletins GEA-6045 
y 


and GET.2405 


Name Title 
Company 
Address 


City Zone State 


Want more information? Use post card on last page. 








Motorola Appoints Managers Of Arizona Transistor Factory 


AT MOTOROLA’s transistor plant in 
Phoenix, Ariz., John T. Hickey was 
named general manager, Virgil E. 
Bottom was named director of re- 
search and development Ed- 
mund G. Shower was named prod- 
ict production manager 


and 


Hickey, with Motorola _ since 
1948, has been functioning in Phoe- 
nix as staff assistant to D. E. Noble 
in charge of the transistor opera- 
tion since its inception. 

3ottom, since 1953, has been de- 
velopment physicist in charge of 


the solid-state devices group m the 
firm’s Phoenix laboratories. 
Shower is joining the company 
to assume his new position, Since 
1952 he 
transistor 
Electrical in 


has been director of the 
division at National 


Union Hatboro. 


Navy Electronics Heads Visit New Kay Lab Plant 


VISITORS at Kay Lab’s new plant in 
San Diego, Calif. included heads 


from the U.S. Navy Electronics 


Laboratory in San Diego. With 
Richard T. Silberman, second from 
left, president and general man- 
ager of Kay Lab are, left to 


right, Comdr. William B. Bernard, 
N.E.L.’s senior program aide; Capt 
Henry E. Bernstein, commanding 
officer and director; Dr. F. N. D 
Kurie, technical directo 
of the 
G Tf 


rector 


in charge 


scientific department, and 


Lorance, deputy technical di 





International Resistance Acquires lowa Branch 





CBS Expands, Selects 


APPROXIMATELY one-fourth of CBS- 
manufacturing facility 
City, New York, 
to government 


Columbia's 
n Long Island 
has been converted 
and industrial operations 

Conversion of this space to gov 
ernment and industrial operations 
was completed in August. 

The additional space will permit 
the firm to its 
ment and electronics 


design, development and manufac- 


increase govern 


industrial 


350 


INTERNATIONAL Resistance Co. has 


acquired a new branch plant in 
surlington, lowa 

Transfer of operations and 
actual production is expected on or 
ibout December 1, 1955. 

The 56,000 sq ft of 
floor six and 
one-half acre site. Initially, only a 
the available manufac 
turing space will be utilized, and 


the company will employ about 75 


plant has 


space situated on a 


portion of 


people during the first six months 


Ultimately, employment is ex- 
pected to increase to 500—approxi- 
mately 80 percent women. Other 


than key personnel who are being 
transferred from the Philadelphia 
plant, these 
sought in the 
This will be 


employees will be 
surlington area. 

IRC’s fifth branch 
plant, in addition to its seven 
wholly-owned subsidiary companies 


five All 


manufacture related 


and overseas licensees. 


resistors and 


electronic components 


Semiconductor Operations Manager 


turing operations. 

Robert K. Hartman has been ap- 
pointed director of industrial and 
defense contracts of CBS. He will 
be in charge of the administration 


of research, developmental and 
production contracts for CBS- 
Columbia, CBS-Hytron and CBS 


Laboratories, 

Prior to this appointment, Hart- 
man was vice-president 
military manu 


of industrial and 


in charge 


CBS-Columbia 

At CBS-Hytron, B. H. Alexander 
has been appointed as manager of 
Dr. 
responsible for 


facture of 


semiconductor operations, 
Alexander will be 
all 
engineering 
His office will be located at 
Lowell, Mass. plant where 
transistors and crystal 
manufactured. 


semiconductor development, 
manufacturing 
the 
the 


di- 


and 


firm’s 
odes are 


The appointment of Leo E 
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MOLYB DEN _ 400 cycle High Frequency Power Supplies 


PURE ny THORIATED 


. \TUNGSTEN > 


; ELECTRON APPLICATION \ 


ef Se 


| RIBBONS, * uy : 
STRIPS a ; 58s 
ment Xx This typical 400 cycle High Frequency Generator is available 


\ from | KVA to 100 KVA. Variable frequency power supplies 





‘ =" . ‘es can be designed with outputs as low as 3 cycles and as high as 
- 
. / \ Hertner also manufactures high frequency motor generators that 
ae can be either synchronous motor-drive, induction motor-drive, 
or direct current motor drive 


Your special metals Consult Hertner tor your unusual power supply requirements. 


- close tolerances THE HERTNER ELECTRIC COMPANY 


12690 ELMWOOD AVE. + CLEVELAND 11, OHIO 


ae CROSS ex. MOTORS + MOTOR GENERATORS « GENERATOR SETS 





15 BEEKMAN ST., N. Y. 38, N. Y. 
WOrth 2-2044 and COrtlandt 7-0470 A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


yt 1) 3 ELECTRONIC 
omen eemey aol SYSTEMS 


deviation on a multitude of ’ P : 
channels with just two small design - manufacture - installation - servicing 


LAMPKIN METERS 
















© COMMUNICATIONS SYSTEMS 
e NAVIGATION SYSTEMS 


© SHELTERS 
LAMPKIN 105-8 MICROMETER FRE- © TRAILERS 
QUENCY METER —Heterodyne-type, @ TRANSIT CASES AN/TRN-6 


universal coverage 0.1 to 500 MC. Ac 
curacy 0.005%. Weight 13 Ibs. Width 
13°. Price $220.00 


(TACAN) 


AN/MRN-12 
Air Traffic 
Control 
Central 





LAMPKIN 205-A FM MODULATION 
METER —Iindicotes FM voice deviation, 





25 KC all channels, 25 to S5OOMC 
meets FC mobile specs. Weight 13 Ibs other typical Craig installations 
Width 12 Price $240.00 f SYSTEMS, 
INC. 


MOBILE-RADIO MAINTENANCE free on 
request. Write today! 





LAMPKIN LABORATORIES, INC. @ : AN 
Instruments Division 1 | ° } t AN ’ TEL. — DANVERS 1870 
BRADENTON, FLORIDA 


NEW booklet. “HOW TO MAKE MONEY IN | 
| 
| 
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Benjamin H. Alexander 


—the FASTEST 
ETCHING SOLUTION for 
PRINTED CIRCUITS 


Dwork as chief engineer of the 
Lowell semiconductor plant was 
also announced, 

Dr. Alexander has participated 
in classified work for the Atomic 
Energy Commission. Before com- 
ing with CBS-Hytron, he was en- 
gineering manager in charge of 
Here indeed is good news 
for all makers of etched printed 


semiconductors at Sylvania Elec- 
tric. 

At Carnegie Institute of Tech 
nology he was awarded a metals 
research laboratory fellowship and 


circuits, Philip A. Hunt Company, 
world-famous makers of photographic and 
photo-engraving chemicals, now 
offers Hunt R.C.E. Solution, 
a special etching 
solution with 

these BIG advantages, 


later became an assistant  pro- 
fessor. He was also an adjunct pro 
fessor at Brooklyn Polytechnic In- 
stitute and New York University. 


guaranteed: Dwork, the newly appointed 
chief engineer, has had broad ex- 
1. Controlled perience in semiconductor engi- 


rapid etching speed, 
permitting standardiza- 
tion of a high 
production etching 
schedule 


2. Instant and uniform etching 
over entire circuit 


neering. He is the author of several 
papers on transistors. 

Albert J. Harcher has been ap- 
pointed plant manager for CBS- 
Hytron at Kalamazoo, Mich. He re- 
places Leonard A, Freeman, who 
has resigned. Harcher will be re 
3. Maximum etching capacity sponsible for all manufacturing and 


4. Full protection of tops 


Contact your nearest Hunt branch, 
or write us at Palisades Park, N. J., 
today for full information on 

Hunt R.C.E. Solution. Hunt R.C.E. 


Solution is 
supplied in 
146 lb. rubber 
drums 







Manufacturing Established 
Chemists 


PHILIP A. HUNT COMPANY 


PALISADES PARK, N. J. 


Chleage + Cleveland + Cambridge + Brooklyn + Atlanta + Dallas + Los Angeles + San Francisco Albert J. Harcher 
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, : iit * 

engineering activities at the Kala- Give our 

mazoo works. eens 
Harcher has been active’ in 


a * 
cathode-ray tube engineering for equipment 


pad 





over 20 years. In 1941, at CBS 


FIRST NAME IN 
Laboratories, he assisted Peter 


Goldmark in early research on field- these 
° sequential color television. y 
He joined CBS-Hytron 1948 FLEXIBLE SHAFT 











in 
as chief engineer of the Newbury 
port tv picture-tube plant. In 1953 d t 
‘ he was promoted to plant manage) a van ages 
of this activity, responsible fo: 
both color and black and white tube vv Improved circuit efficiency 


manufacturing. 


Previous to his employment at Locate controlled 






























CBS-Hytron. he served as chief er elements anywhere { 
. : : ) -et space, W , 
gineer for the Lansdale Tube C tO Mee Space, WiTING 
: : ; service and circuit — ‘ 
His earlier experience also in | 
requirements. Flexi 
cluded employment at Westing 
. lal ble shafts bring 
se research laboratories and at 
oe KCoeT Ser ere oe e control to any point — 
RCA = Ss 
as: | 
ss) 
Bett trol t - | 
p better contro! arrangements B4 —- 
. ‘ a 4 ets a | 
Bendix Constructs Get a more desirable —— =. —s | 
/ ’ ae | 
Research Lab grouping or placementof ~~“ () 9 ©) se —s | 
control knobs — flexible ee rs _——> 
A MILLION-DOLLAR laboratory will shafts will connect them to —/s = 
. . — . ae 
be constructed in the Detroit area circuit elements regardless = . ? 
by the Bendix Aviation Corp. for of how they’re arranged. — ; Ss 
its research laboratories division — i = ‘ 
The new building, on which con- * _— 
struction has begun, will provide | 1~ Faster, easier assembly —_ = 
7 
85,000 sq ft of floor space t 3 i — " 
. “aps “ e Hf You only need a single — 4 | 
‘ xpecter the building, to be lo« ate d flexible shaft to couple a ; = _— 
on a 46-acre site, will be ready for flexible shaft to a varia , ‘ 
occupancy next August. ble element and its i, -_——-s. 
The research laboratories divi- control. No alignment py Hs 
. : : : sz —_— 
sion is engaged in work in guided problems — no extra ‘ — », -_—" 
missiles, nuclear technology, ma- parts or assembly skill as ¢ 
. ae » all 
chine-tool control, industrial  in- are needed. 2, || 
Ld , 7 
struments, computers and applied = o - 
physics. a 4 s 
ms os ‘ aia Take advantage of the advice and cooperation of 2) > ' 
lhe division was formed in 1942 S.S.White engineers in working out your flexible shaft s— , y =. | 
as a central research laboratory to roblems. It's really worth it—and there’s no obligation 4 -4 
; P a, + = } 
serve all divisions of the corpora- eS ¢ { 
—_— ‘ 
tion, and to maintain basic research Fiexibie shaft ‘ -— dl = 
iat 
in industrial science _—-') ww 
information | ; , " 
a 
for you... —,. 
‘ . ‘ 4 f ‘ 
Sylvania Selects : 


° Bulletin 5306 has basic information and data 
Microwave Lab. Head on selection and application. Send for a copy 


Address Dept. E. 


GERALD C., RICH of Los Altos, Calif 


has been appointed manager of the 


S.S.WHITE INDUSTRIAL DIVISION 


microwave tube laboratory of Sy! 10 East 40th Street, New York 16, W. Y. 
vania Electric Products at Moun 


tain View, Calif 
Rich, manager of technical ole 
liaison at the electronic defense 
laboratory, a sister installation of 
MTL at Mountain View, succeeds 6.008 
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HOMELITE 


will design and build 
GASOLINE ENGINE DRIVEN 


GENERATORS 


to meet your toughest specifications 


A TYPICAL 
HOMELITE EXAMPLE 


This Homelite Gasoline Engine Driven 
Generator made to operate sensitive 
electronic equipment requiring close volt- 
age regulation with or without a floating 
battery was designed to meet MIL-G- 
10286A. Some of its requirements are (% 
as follows: 


Military Rating — 
at 5000 Ft. Altitude 


Dry Weight approx. 80 Ib. 
Dimensions — 20” x 17" x 18”. 
Voltage Regulation — 4%. 
MiL-S-11683. 


















0.5 KW 28 V D.C. 








Radio Suppression Climate — ~—65°F to 125°F. 





No matter what your requirements are for gasoline 


engine driven generators, it will pay you to contact 
Homelite. For more than thirty years Homelite has spe- 
cialized in such generators and the Homelite reputation 
for successfully meeting military specifications with depend- 
able lightweight units is one that’s clearly written on 
the records. Write and our engi- 


Homelite builds genera- 
tors in sizes from .1 5KW 
up to 5KW in all voltages 
and frequencies . . . with 
either gasoline engine or 
electric motor drive 


neering and manufacturing facilities 


will be at your service. 


»E PEN C4 GS 








F< tg Ds 
_ A TEXTRON AMERICAN COMPANY 
—cim| & MIOMELITE 
Carryable Pumps = 
. oe 
Generators + Blowers  reoyice CORPORATION 
Chain Saws 


6810 RIVERDALE AVENUE «© PORT CHESTER, N. Y, 


Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa. 
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Gerald C. Rich 


Richard B. Leng who resigned. 
He joined the tube engineering 
1935, and 
was transferred five years later to 
Kew Gardens, N. Y 
group leader, 

Afte) 


Phoenix as a 


ection of Sylvania in 


as a technical 


spending four years in 


research project 
leader with a firm there, he joined 
Sylvania’s electronic defense labor- 
head of the 
section. Subsequently he was moved 


head the 


atory as microwave 


technical liaisor 


Datamatic Names Two, 
Buys New Factory 
JOSEPH J. EACHUS has 
pointed as systems director and J 
Ernest Smith as director ef en- 
gineering for Datamatic Corp. 
Datamatic is engaged in the de- 


been ap 


velopment and production of large, 
high-speed data processing equip- 
ment for 
ment use. The company is owned 
jointly by Minneapolis-Honeywell 
Regulator Co. and Raytheon Manu- 
facturing Co 


business and govern- 


The newly formed firm has pur- 
chased a new one-and-a-half-story 

building in Newton High- 
a suburb of Boston, Mass. 


Dr. Eachus, 


factory 
lands, 
a former member of 
the faculty at Purdue University, 
has been engaged in research and 
development work for the Depart- 
ment of Smith 
formerly vice-president 


Defense. was 


assistant 


and director of engineering for 


Raytheon. He holds numerous pat- 


ents relating to modulating sys- 


tems, radio-relay control systems 
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and other communication systems 
He will be responsible for Data 
matie’s research, design and de- 
velopment engineering 

At present the company is carry 
ing on its operations in leased 
facilities in Waltham. It expects 


r to complete transfer of operations 
to the new 40,000 sq ft location by 
October 1 

. 

General Electric 
Promotes Engineers 
GE has reorganized the manufa 
turing section of its radio and tele 
vision department 

Franklin Green: Ny formerly) 
manager of the department’ 
Bleeker Street radio plant at Utica 
N. Y., is appointed manager of tele 
ision manufacturing 

William N. Maddox, former] 
manager of the department’s Au 
urn, N. Y plant, iS appointed mat 
iger of radio manufacturing 

The Auburn plant formerly 
ed bv the departmen for mak 
ng high fidelity components and 
television sub-assemblie na neen 
taken over by the company’s ele 
tronic components department, and 
the radio and televisior department 
activities carried on there have 
een moved to the Syracuse plant 

In GE’s cathode ray tube sub- 
lepartment Channing Dichter has 
een named as manager of indus 
trial and military product engi 
eering 

He will be re ponsibie tor de vel 
pment, design and production of 
ndustrial and militar athode ray 
ipes 

He joined G.E. in September 
951. Since that time, he has held 
irious positions in the cathode 
ay tube sub-department. He first 
erved aS a physicist in the engi 
neering section until he was ap 
ointed supervisor of new product 
engineering in September 1952. In 

/ eptember 1953, he was named 


ipervisor of material and proc 


es de velopment a position he 


held until his recent appointment 
Joseph W. Dreher was named 
nanager of engineering adminis 
ation in the cathode ray tube sub 
epartment. 
Previous to his present positior 
e had been employed in employee 
elations sinees Sey 


ptember 1946 
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...advanced wheel design 
gives higher natural frequency 


over any rate range! 


Now in production, an entirely new concept in wheel design provide 
Pacific Rate Gyros with unusually accurate and dependable perform 
ance. Combined with a special precision potentiometer, this advanced 
design Rate Gyro gives greater resolution and shock resistance...lower 
power consumption...light weight...and a higher natural frequency 
with any rate range! 

A wide variety of Pacific Rate Gyros are built for any application. 
Production models from sub-miniature designs for use in stabiliza- 
tion or damper systems, to gyros for precision computer applications 
Special models can be custom designed to your own specifications by 
Pacific’s large staff of experienced gyro engineer 


For any Rate Gyro, Pacific’s creative design 


complete manufacturing facilities and experience 4 = 
are backed by fully approved quality control. You’re Ike ( ' 
assured precision performance and rugged depend . i | 
ability in every unit. 
PACIFIC SCIENTIFIC_—PIONEERS IN AIRCRAFT = 
INSTRUMENTATION AND ACCESSORIES SINCE 1919 
oe ee oe ee oe — AS ao 
PACIFIC SCIENTIFICCO, 2 
1422 Grande Vista A 
/ ingelea r Calif 
NAT UITAUPMH 208 0" sem ction a snc 
LOS ANGELES «© SAN FRANCISCO e« Hat “yt “7 ae : eee es 
SEATTLE « ARLINGTON, TEXAS , 
REPRESENTATIVES 
ree ; 
7 Pa Pitt 
a0 e 
ty state 
* TRADE MARK 
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where he was concerned with the 
procurement of technical personnel. 









design Lloyd E. Swedlund was appointed 
manager of monochrome tube prod- 

your uct engineering in the cathode ray 
Own tube sub-department. He joined 


G.E. in February 1954 in the cath- 
ode ray tube engineering section 
where he has been employed until 
his present appointment. 


COAXIAL 
CRYSTAL 
MIXERS 


Westinghouse Air Brake 
Expands, Appoints Two 


THE WESTINGHOUSE Air Brake Co 
has purchased the capital stock 
of Corvey Engineering Co. of 
Alexandria, Va. Westinghouse Air 
Brake entered the electronics field 
in 1951 with its purchase of Melpar. 
The acquisition of Corvey further 
broadens Westinghouse activities 
»»sYOu can buy them from stock! in the electronics industry. 
Corvey engages in electronics re- 
search and development and also 
engineering 
services to industry and govern- 


provides specialized 
ment. J. M. Cryer is president of 
the company. He is assisted by 
H. W. Riley, Colonel, USA, Ret., 
and by A. A. Varela. 


Corvey currently employs about 





Save time... reduce costs... avoid design head- 
aches. Empire Devices offers a wide variety of 
standard broad band, fixed tuned coaxial crystal 
mixers to meet your needs. Specialized manufac- 
turing facilities and techniques result in economy, 
and a high degree of quality control by competent 
engineers assures uniformity in manufacture. 


150 people and its sales for the 
past year exceeded $1 million. The 
company has plants in Alexandria, 
Va. and Washington, D. C. The 
firm is in the process of acquiring 








Immediate delivery in many instances. 


Select one of 8 models in the CM-107 Series, cover- 
ing the entire frequency range from 225 to 5600 
me. Input VSWR of any crystal mixer in the line 
is better than 2:1, without adjustments, for all 
frequencies within its rated range. Local oscillator 
input requires 10 milliwatts, has a VSWR of 2:1 
or better with any injector adjustment. A choice of 
input connectors is available. Standard models 
can be modified for special purposes! 


For complete engineering data, ask for our free 


catalog K2 


NEW YORK--Digby 9-1240 « SYRACUSE—SYracuse 2-6252 + PHILADELPHIA 
SHerwood 7-9080 * BOSTON-—-WAltham 5-1955 * WASHINGTON, D. C.— 
DEcatur 2-8000 + ATLANTA—EXchange 7801 * DETROIT—BRoadway 3-2900 
* CLEVELAND—-EVergreen 2-4114* DAYTON—FUlton 6794 + CHICAGO— 
COlumbus 1-1566 + DENVER—-MAin 3-0343 + FORT WORTH—WEbster 8811 
* ALBUQUERQUE—-5-9632 + LOS ANGELES—REpublic 2-8103+ PALO ALTO 
DAvenport 3-4455 * CANADA: MONTREAL—UNiversity 6-5149 * TORONTO 
—~WAinut 4-1226 * HAlifax 4-6487 «+ 
EXPORT; NEW YORK—MUrray Hill 2-3760 


EMPIRE DEVICES 
PRODUCTS CORPORATION 
3815 BELL BOULEVARD + BAYSIDE 61 * NEW YORK 


manufacturers of 


FIELD INTENSITY METERS + DISTORTION ANALYZERS > IMPULSE GENERATORS + COAXIAL ATTENUATORS + CRYSTAL MIXERS 
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additional space in Alexandria so 
that it can concentrate all its activ- 
ities there. 

Melpar announced that Robert 
S. Butts has been promoted to the 
position of assistant chief engineer. 

Prior to joining the firm, he was 





( Robert S. Butts 
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associated with the Crosley Radio 
Corp. and Federal Telecommunica- 
tion Laboratory. He joined Melpar 
in 1947, and has held a number 
of technical managerial! positions 
within the organization since that 
time. 
Robert E. 


from section head to project man 


Miller was promoted 


aver of a group of sections deal- 
ing with electronic research and 
development resulting in complete 
systems for the armed services. 

Prior to joining Melpar, he was 
associated with several defense 
ayencies as chief of a technical di- 
vision. He also served on a tech- 
nical management board and as an 
associate member of the acoustics- 
in air and electronic counter-meas- 
ures panels of a research and de 
velopment board 


Hycon Plans 
Plant Expansion 


CONSTRUCTION in LaVerne, Calif 
of three new buildings for Hycon 
Manufacturing Co. of Pasadena at 
a cost of approximately $1 million 
is expected to get under way b 
January, 1956, pending anticipated 
approval of site planning by La 
Verne city officials 

rhe project will include a 24,000 
sq ft administration building, to 
house the special products division 
and administrative personnel; and 
two 48,000 sq ft manufacturing 
units, to contain the military elec- 
tronics, electronic test equipment, 
and photographic products divi 
sions. 

The buildings are expected to be 
completed around June 1, 1956 

Plans for future development of 
he 67-acre site call for construc 
tion of 4 


plants in the next five years 


more manufacturing 


Du Mont Schedules 
Corporate Change 


REVISION of its capital and corpo 
rate structure is planned by Allen 
B. Du Mont Laboratories 

The plans, to be submitted to 
stockholders for approval in Oc 
tober, cover the following 

Creation of the Du Mont Broad 
casting Corporation to own and op- 
erate television stations WABD in 
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(shown 4 size) 


GYROS. 3 Gyro Platforms, Floated 


Rate Integrating Gyros, Vertical, Free, 
Directional, Rate Gyros and Gyro opera 
ted Rate Switches—compact, lightweight, 
hermetically sealed 


a 
. 


SERVO MOTORS. ::,,: «: 


que, low inertia Servo Motors, Servo 
Motor-Generators, Inertial and Viscous 
damped Servo Motors 4" to 1%" Diam 
eter 


(shown ‘4 size) 


ELECTRONICS — Minicure ans 


subminiature Servo Amplifiers and Mag 
netic Amplifiers “‘potted”’ for convenience 


of installation and long life 


- ~ 
al Bod ‘yo 


| 


} 


Bulletin giving physical and technical 
lata on the various Kearfort Products 
will be sent on request. The Kearfort 
organization 1s available to assist in 
the development and manufacture of 
other precision Components you may 
require 


A SUBSIDIARY OF GENERAL PRECI* 





s1ON EQUIPMENT 


ee 


(shown actual size) 


SYNCHROS Transmitters, Con 


trol Transformers, Resolvers, Repeaters, 
and Differentials in Bu Ord Sizes 15, 11 
and 8. High accuracy and environmental 
resistance 


shown full size) 


MECHANICAL DEVICES 


Counters, Electro- Mechanical Computers, 
Hermetic Rotary Seals, Aircraft Inseru- 
ments and High Temperature Resistant, 
Chemically Inert, Machinable Ceramics 


—————— 


SYSTEMS 


Aircraft Navigational 
Systems 


Industrial Servo Systems 
Servo Analog-to-Digital, 
Digital-to-Analog Converters 


Electro-Hydraulic Servo 
Systems 


Send For Technical Data Sheets 


earfott 


ORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


Sales and Engineering Offices: 1378 Main Avenue, Clifton, M J 


Midwest Office: 186 W. Rondolph Street, Chicago, Ii! 


South Central Office: 6115 Denton Drive, Dollas, Texas 


West Coost Office: 253 N. Vinedo Avenue, Pasadena, Calif 
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New York and WTTG in Washing- 
7” | ton, and the Du Mont 67th Street 
Tele-Centre. Stock of the new 
! | corporation will be distributed to 
the parent company’s common stock- 
holders on a ratio of one share of 
the new corporation to 24 shares 
Reclassification of class A com- 
mon stock and class B common ’ 
stock, authorized and outstanding, 
to one class of common stock. 


pamsse <6 oe r of dir 
jtance ae ei sos oo number « i 



















capa tion Creation of the office of ‘nalr- 
attenud man of the board and election of 
all compal officers by the board 
ol directo 
TYPE | up Ft IMPED.2| O.D. Reservation of 90,000 shares of 
WE ARE SPECIALLY ORGANIZED ci | 7.3 | 150 | 36 common stock on which purchase 
’ cn , 6.3 | 173 4 -36 option may ve granted to m 
TO HANDLE DIRECT ORDERS OR C2 6.3 171 44 
ENQUIRIES FROM OVERSEAS '¢22 5.5 14 — pany executive 
SPOT DELIVERIES FOR U.S. C3 1541 197 In addition, the stockhoid ill 
BILLED IN DOLLARS ¢33/| 4.8 220 be asked to approve a lony-term 
SETTLEMENT BY YOUR CHECK C4 46 | 229 contract with Dr. Du Mont whicl 
CABLE OR AIRMAIL TODAY C44) 41 | 252 provides, in addition to sala 7 
options to purchase 35,000 share 
‘MX and SM SUBMINIATURE CONNECTORS of the company’s common stock. 
PSO Uae ee Pete mr ee) It also is understood that Dr. Du 
| Mont shall be elected chairman fol 
TRANSRADIO LTD. 1384 Cromwell Rd, London SW7 ENGLAND — cagces: reanseno Lowoon lowing approval of plans by th 
se Ct ee ae Sep Stor kholders 
FOR SHOCK-PROOF FREQUENCY 
Brown Instrument 
CONTROL UNDER SEVERE STRAINS 
Names Gray 
USK THE RH-7N, 1 me CRYSTAL 
UNIT for exceptional frequency 
control. The Reeve s-Hoffman 
RH-7N is securely shock mounted 
in a nylon nest, which all but 
eliminates frequency deviation 
The RH iN, a l me erystal in an 
HC-6 holder, is built to meet 
requirements for Mil lypes 
CR-18, 19, 27, 28, 35, 36 and 
/u. 
Write today for further ’ 


information and prices 


RM 


TRUMAN 3S. GRAY, associate pr 


- HOFFMAN CORPORATION fessor or engineering electronics 


Pari title Lal at MIT, has been named consultant 





Ot Oe UU ae aa on nuclear energy by the Brown 


str e 3 ( S10 of NV ine 
CHERRY AND NORTH STREETS rar estos RANT. Instruments division of Mint 


apolis-Honeywell Regulator Co. In 





vara” 1949 he supervised the installation 
A ied Tae 
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of the instrumentation for the con- 
trol of the Brookhaven National 
Laboratory reactor 

Previously he was employed as 
consultant te the Army Quarter- 
master Corps and a number of in 
dustrial firms 


General Dynamies 
Expands in the West 


A BROAD expansion of the We 
Coast activities is planned by the 
Stromberg-Carlson Division of Gen 
‘ral Dynamics Corp 

In San Diego, Stromberg-Carl 
on will take over from the Con 
vair division the production of the 
haractron tube 

In Los Angeles, Stromberg-C; 
son has acquired the former Ele 
ronic Control Systems, which spe 
ializes in automation, electronic 
omputers and data handling 
systems. Stromberg-Carlsor re 
viously was a part owne} 

Production of the Charactron 
tube will continue at the present 
plant in San Diego, but under 
Stromberg-Carlson management 

The division’s Charactron staff 
will be augmented and other elec 
tronic work will be undertaken 
Cathode ray tube and electronic 
personnel will be added 

Convair has had patent right 
to the Charactron tube since 1950 
The tube convert data in elec 
trical form into legible message 
symbols at speeds of 10,000 char 
icters per second 

Leonard Mautner, a 
president of Stromberg-Carlson, 
will be in charge of Stromberg 
Carlson-West Coast, and resident 
manager of the firm’s San Diego 
facilities. Alexand F. Brewer, also 
an assistant vice-president of 
Stromberg-Carlson, will be resident 
manager of Electronic Control Lab 
oratories at Los Anvele Both 
Brewer and Mautner have been as 
sociated with Electronic Control 
Systems since its inception two 
years ago as a West Coast affiliate 
of Stromberg-Carlson 

Howard L. Foote has been ap- 
pointed staff assistant to A. H 
Bergeson, vice-president in charge 
of engineering at Stromberg-Carl 
son, 

In his new capacity, 


as executive secretary 
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MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 


An integral washer 
L sdds very little to the 
t of an indented 


head part 


eects A squarely 
Sheared-off point 
costs less than a 
rounded of any 
other shape, and i 
just as effective for 
most purposes 


An unthreaded 
area of less diameter 
than the thread 
crests costs les 
than having both 


of the ame 


diameter a 


The lead of a 
rolled thread make j 


little difference to f 
the t. But the 
pitch, if too great — 


in ratio to the stock 
diameter, can raise 


t 


request for use in drafting and 


of this chart are available on ( IAL ITS 
PROMCO) 

\ BRAND 

a/ 


purchasing departments 


Oo eee ee ee REWS AND SPECIAL FASTENERS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


WRITE FOR | 50 NORWOOD ST., TORRINGTON, CONN 
Our CATALOG 
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HEAVY DUTY 


WU date 


RELAYS 
by SIGNAL 


ey eet a4) 


Cast Aluminum Base 


UL ae Mee Le 
Resistant 


VEEL La, eee 11 


CAME PCP rit 
UP Pe DT 


MCMC ELL 
See EE 


MEY 
MIL Spec’s 


Engineering 
representatives 
in principal cities 


Heathkit 


PRINTED CIRCUIT 


OSCILLOSCOPE KIT 


FOR COLOR TV! 
@ Check the outstanding engineering design of 


this modern printed circuit Scope. Designed 
for color TV work, ideal for critical Laboratory ap 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 14% db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 
simes the range usually offered. Will sync wave form 
display up to 5 Mc and beter. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half, Formerly available only in costly Lab 
type Scope, Features horizontal trace expansion for 
observation of pulse detail retrace blanking am 
plifer voltage regulated power supply 4 step 
frequency compensated vertical input low « 
pacity nylon bushings on panel terminals — plus a 
host of other fine features. Combines peak perform 
ance and fine engineering features with low kit cost! 


AWeathhil 
SWEEP GENERATOR KIT 


ELECTRONIC SWEEP SYSTEM 
@® A new Heathkit sweep generator covering all 


frequencies encountered in TV service work 
(color of monochrome). FM frequencies too! 4 Mc 
~~ 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all-electronic sweep sys 
tem. Nothing mechanical to vibrate or wear out 
Crystal controlled 4.5 Mec fixed marker and separate 
variable marker 19-G0 Mc on fundamentals and 57- 
180 Mec on calibrated harmonics. Plug-in crystal in 
cluded, Blanking and phasing controls automatic 
constant amplitude output circuit - ethcient atten 
uation — maximum RF output well over .1 volt 
vastly improved linearity. Easily your best buy in 
sweep generators 


A superior relay that has endured 
the test of time... Specified for 
many years by America's largest 
manufacturer of electrical controls 
and communications equipment. 


For complete data, write for Bulletin No. 30-6 


Le 
COMPANY 


A SUBSIDIARY OF DAYSTROM, INC 


") BENTON HARBOR 14, MICH. 


WRITE FOR FREE CATALOG 
-»- COMPLETE INFORMATION 


e information? Use post card on last page 
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development tech- 
addition, he 


research and 
nical committee. In 
will be responsible for project an- 
alysis and various technical mat- 
ters of the office. 

He has 


Stromberg-Carlson 


been a member of the 
research  lab- 
oratory doing work on a miniatur- 
ized, hermetically sealed range re- 
ceiver for the U.S. Navy, and 
an airborne wire recorder for the 
Air Force. He three 
as technical publications ed- 


also spent 
vears 
itor. Recently he has worked with 
the wire communications group in 
the development of toll ticketing 
equipment, with emphasis on toll 
cnarge computers 

Charles D. 


join Convaii 


Perrine, Jr. will re 
division of General 
Dynamics Corp. as assistant divi- 
sion manager-engineering at its 


guided missile plant in Pomona 
Calif, 
He first was 


Vvalr in Oc tober, 


employed by Con 
1950, as staff as- 
sistant in the San Diego division’s 
electronics and guidance section 
Named assistant chief engineer for 
June cs 


made assistant 


electronics and missiles 
1951, 


division 


Perrine was 
manayger-engineering at 
He re 


months ago to accept a 


Pomona in September, 1952. 
signed 11 
position as director of engineering 
for the Bendix pacific division at 
North Hollywood. 

1945 1950 


was manager of the electronics de- 


From until Perrine 


partment of Fairchild Engine and 
Airplane Corporation’s guided mis- 
me. Ss 


iles division at Farmingdale 


Jordon Electronics Moves 
To New Plant 


JORDAN Electronics, manufacturers 


of radiation monitoring instru- 


ments completed a new building to 
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house the company’s administra- i 
tive offices and manufacturing fa- WHAT 
cilities. It is located in Alhambra, CLAMP 
Calif. and contains about 12,000 sq TO USE 
ft, a than double the size of WHERE 
former facilities in Pasadena. The 
site allows for eventual expansion TOLERANCES 2 
to about 40,000 sq ft. ARE LARGE 
Jordan is a wholly-owned sub 
sidiary of Panellit, of Skokie, IIl., 
manufacturers of control centers, 
data handling and information sys- 5 
tents fee Sndeitviel sevcciehin Augat two-tension loop clamps are the long- 


sought answer for uses where tube base tolerances 


Clseen. Sinai Ciaiieuee vary up to .040. The bands of these sturdy clamps 


Engineering Head are made of Beryllium copper, heat treated to retain 
Fritz A. Gross has been appointed original tension and nickel plated to withstand 


manager of Raytheon’s equipment a 96 hour salt spray test with no adverse effect. 

engineering division. He was for- 

merly chief engineer of the di 

vision. clamps are made of 18% nickel silver. 
He assumes the responsibilities 

formerly held by J. Ernest Smith, Write today for catalog and samples. 


The remaining parts of Augat’s two-tension loop 


ho will cont ’ his present 
‘omni ; a : ce aeaciia a ‘a A U G AT B R Oo S. | N C 


Sn ene ee ee, 31 PERRY AVENUE + ATTLEBORO, MASS. 


matic Corp., which was recently 
formed under joint ownership of 
Raytheon and the Minneapoli 
Honeywell. 

Gross joined Raytheon in 1933 


to work on special vacuum tube de 


velopment. Later, he was trans VO-TRON SINGLE-TUNED 


ferred to the firm’s equipment op 
erations on design and development SUBMINIATURES TT tS 
His new assignment places him at 
the head of the firms largest single Vo" x Yo" x 4” 1 
group of engineers 
Raytheon also announced plans 
to expand its equipment engineer- 


ing force in the Chicago area 
Che firm already has tripled the 


UNIQUE 
; TERMINALS! 
personnel at the Chicago divisior 
The division will concentrate all New Vo-Tron dual-pur- 


pose pins can be used 
with either printed or 


space available to the engineering 


its efforts on applied research and 


1 
ang er uo ve ent orar 
engineering developmen program wired circuits. Maximum 


in the general fields of electroni of 6 pins on .156 centers; 
and infrared equipment H. N 1 or 2 ground-lugs 
Beveridge is manager of the di 


sion 


HIGH Q-MINIMUM SPACE! 


Vo-Tron IF Transformers have Q up to 200—but are 


only a’ x a x %'! Ready now for production to 


Lewyt Buys Ford 
Instrument Plant Q262KC or 455KC + Wide range of turn-ratios to 


match all transistor impedances ¢ Enclosed silver-mica 


your specifications 


LEWYT CorRP. has purchased a capacitors « Extreme time and temperature stability 
story manufacturing plant in Lony « Vacuum impregnated 
Island City, N. ¥ Wire or write your requirements 

Formerly occupied by Ford In- Vo-Tron Div., VOKAR CORPORATION 


‘ , Michi n 
strument Co., a division of Sperry Dexter 2 ga 
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Miniature and Sub-Miniature Rand Corp. the building was 


SLIP RING ASSEMBLIES purchased in a $2 million cash 


transaction. 


Xy g 
BRUSH BLOCK ASSEMBLIES In addition to the building, which 
has 315,000 sq ft of manufactur- 
COMMUTATORS ing and office space, an adjacent 


parking lot of 11,000 sq ft was also 
and other purchased. The building, it was 
Electro-Mechanical Components said, has expansion facilities fo 
about 25 percent of its present 
oe PRECISION MADE space. The firm plans to consolidate 
ao its electronics plant, air condition 
TO YOUR OWN SPECIFICATIONS ing plant and vacuum cleaner plant 
in the new location. 
Precision molded products with exacting tolerances in 
precious and non-precious solid metals of all alloys. All 


’ Mossman to Head 
types of Thermo-Plastic and Thermo-Setting materials. - eer 


Industrial Electronics 


Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled 
Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit. 


Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 


COLLECTRON CORPORATION 


MUrray Hill 2-8473 © 216 East 45th Street @ New York 17, N_Y. 


filter both 
MV 


JOHN E. MOSSMAN has been elec 

ted president of The Industria 

Electronics Co., of Hanover, Mass 

Industrial Electronics purchased 

Monitor Controller Co., manufac 

turers of motor controls, and will 

operate that company as a division 

Mossman resigned as president of 

Phillips Control Corp. of Joliet, IIL, 
Approved by . | ’ 

yeh emerstnene? and as a director of Thor Corp. to 
pavagetortes accept the new assignment 

He started in the field in 1929 


permanent, dry-type filters... with Automatic Electric Co. of Chi 


rf cago. In 1937 he helped form and 


Designed by electronic engineers to meet the Y an Ria ciel aad was vice-president of C. P. Clare 


requirements ot spec ialized equipment, new / =i a or hand vacuum, Catches , ; "hi j 
: / > nent , atcn ' Co ( ‘ag “AV y at 
4-.UM-O-AIRE Filters are the answer for 4 and holds even the most ind of hicago le ving tha 
safe, dependable air cleaning. Widely used ne minute particles of dist, post in 1945 to start Phillips Con 
Se dust and lint 

mn government agngeved equipment No oils ' rE 4 1 
or adhesives needed; nothing in the airstream — Suitable for use in any 
to contaminate sensitive components. Rust type unit requiring fil 
proof, Fireproof. Available in sizes to your tered air, Send prints 

or drawings for prompt 
specifications. All-aluminum construction 


quotes or ssslotancs — New Firm Formed 
with Alodine finish optional on special order E 
In Princeton, N. J. 


ro! Corp 


“world’s largest manufacturers 
aluminum and copper wool” 


METAL WOOL DIVISION | HAMNER Electronics Co. has been 


4 yi ; , iceto : e The 
Curey Electronic Engineering Co. formed in Princeton, N. J. Th 
corporation represents an associa 

PL Pee er SPRINGFIELD, OHIO 


tion of Princeton physicists, chen 
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ENGINEERED 


. . « through 
EXPERIENCE 


to Fit Your Needs 


saaesesasaa 


Station WOAY-TV is an ex- 
ample of how TOWER’S engin- 
eering and experience can solve 
your unusual tower problems. 
This 600 ft. tower supports an 
83 ft. TV antenna, an FM anten- 
na, an 8 ft. x 12 ft. Microwave 
Passive Reflector, and serves as 
an AM radiator. From coast to 
coast you'll find installations 
where TOWER'S “know how” 
hes paid off 


PPT Tiere 


eee 
Peart 


Pe eeee ee eee 


MICROWAVE 
TOWERS 
and REFLECTORS 


Pioneers In Microwave towers 
and reflectors, TOWER Micro- 
wave Passive Reflectors are 
used by the U. S. Government. 
Bell Telephone System and lead- 
ing manufacturers. For strength, 
dependability and service... 
you can ccunt on TOWER. 


Vhe World Over 


TOWER 


Construction Co. 
SIOUX CITY, IOWA 


PLANTS AND PEOPLE 


continued) 
ists, engineers and physicians 
organized to develop, manufacture 
and market advanced-design in- 


struments for research, testing, 


medical and industrial applications 


Emerson Labs Appoints 
Nine Engineers 
NINE 


neers 


principal electronics engi 


have been appointed by 
Emerson Research Labs division of 
Emerson Radio, in Washington, 
D. C. They are Paul B. Arnstein, 
formerly electronics engineer with 
the guided missile fuze laboratory 
of the 


Laboratories ; 


Diamond Ordnance Fuze 
Richard F. Blake, 
formerly a senior project engineer 
at the Naval Research Laboratory; 
William S. Carley, 


research 


who was senior 
Naval 
Samuel K. 
computer 


associate at the 
Ordnance Laboratory; 


Fagin, who was 
with the 


research 


group 
engineering and 
ACF Indus- 
tries; Harvey D. Faram, who was 
formerly an 
with the guided 
laboratory of the Diamond Ord- 
Fuze Morten 
Gale of Ryan Aircraft Corp. where 


leader 
division of 
electronics engineer 
missile fuze 


nance Laboratories; 


he was employed as_ electronics 


Nick 


was formerly associated as an elec- 


engineer ; George, Jr., who 


tronics engineer with the guided 
missile fuze laboratory of the Dia- 
mond Ordnance Fuze Laboratories; 
Chester C. 


senior 


formerly 
with 
Corp. 


Kurinsky, 
mechanical 
the Aircraft 
and Robert E. 


an electronic 


engineer 
Transformer 
Morrison, who was 


scientist with the 


guided missile fuze laboratory of 


the Diamond Ordnance Fuze 


Laboratories 


RCA Selects TV Head, 

Readies New Warehouse 
BAXTER has 
general manager of the 
RCA Victor television division. He 


CHARLES P. 
pointed 


yeen ap 


assistant yveneral 

of the division since 1949 
G. Baker, who ha 

sident and general man 

» division, will serve ir 

ISOl Capacity on Sale 

and merchandise lic) and pro 


grams > iy to consumer prod 


You can “miniaturize” 


a lot smaller with these 
ALLEN 
MINICAPT 


AND 


MINISET |! 


SOCKET SCREWS! 
#0 THRU +3 DIAMETERS 


Whatever you're “miniaturizing,” 
Allen Minicap and Miniset Socket 
Screws are ready to hold the parts 
securely. Say the word — and Allen 
engineers will gladly work with you 
to show you how Minicaps and 
Minisets make it possible to scale 
down sizes even farther in your mini- 
aturization designs. 

Allen Minicaps and Minisets are 
tiny, but tough true Allens in their 
accurate and uniform sockets, 
threads, heads and sizes. They're so 
strong, you can safely specify fewer 
screws or smaller sizes 

With precision-fit Allen sockets, 
the key fits tight — makes starting 
easier, saves time in assembly. Allen 
Minicaps are knurled, and trinimed 
on top and under the heads — fit 
better and look better 

Your Industrial Distributor has 
Allen Minicaps and Minisets now, 
He will show you why Allens hold 
better and last longer 


Sold Only Through Leading 
Industrial Distributors. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A 


Want more information? Use post card on last page. 
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The No. 90672 
ANTENNA BRIDGE 


The Millen 99672 Antenna Bridge is en accurate 
and sensative bridge for measuring impedances 
in the range of 5 to 500 chime at radio frequen 
(ies up to 200 me. It le entirely different in bask 
design from prev devices offered for this 


loye no variable 


y ane 

calibrat over « wide range of freq ° 
A grid dip meter ch as the Millen 90651 may 
be used as the source of RF signal. The bride« 
may be used to measure antenna radiat.on 
resistance antenna resonance tranaemiasion 
line impedance, standing wave ratio, receiver 
input impedance and many other radio fre 
quency impedances. By means of the antenna 
' antenna matching unit 


JAMES MILLEN 
MFG. CO., INC. 


MAIN OFFICE AND FACTORY 


MALDEN 
MASSACHUSETTS 


PLANTS AND PEOPLE 


He will continue a8 vice “pres- 


ident and report to Mi 
has been with RCA since 1943 
Baxter 


joined the firm in 1936 


“un analyst and consultant on 


ld operations. He was promoted 
in 1941 to operation 


commercial 


manayver oO 
research in Chicago 
and in 1945 was named controllei 
Home Instrument Depart 
RCA Victor Four years 


Was 


of the 
ment of 
later, he 


appointed a tant 


general manayer under Bake) 

The RCA 
nounced that plans have been com 
pleted for 


tube 


tube division an 
occupation of a modern 
warehouse and office 
Angeles. It will provide 
5,000 sq ft of office space and 50, 


building 
in Los 


000 sq ft for warehousing 


| Standard Coil Sets 
|Up in Canada 


]. R. Johnson 


STANDARD COIL Products Co. has 


formed a Canadian 


Coil Prod- 


wholly-owned 
Standard 


icts (Canada). 


subsidiary, 


The new company has acquired 
a 30,000 sq ft plant in Toronto for 
the manufacture of its television 


tuner lines and 


general purpose 


coils. Standard Coil has been 


sup- 
plying the Canadian market from 
its plants in Chicago, Ul. and North 
Dighton, Mass 

Jere Cavanaugh been ap 
winted general manayy Stand- 
ird Coil Products (Canada 


ited and 


Lim 


Edward Swanson as 


issistant general manayget 


that 


has been appointed 


firm also announced 


R. Johnson 


Seidel]. He 


‘ 


WEIGHT 1002 
NEW...the 400 cycle 


vernistat 
a.c. Potentiometer 


you asked for! 


[he 400 evele 


ometer-Ly pe 


Vernistat is an a. 
divider that 
high linearity and Jou 


voltage 
output i 
It is essentially a non-cdissipative 
adaptable to high temperature 
Size and mounting dimensions ar 
to the BuOrd 
nehro 


specification te 


Here are the details: 


* high linearity, inherent in t 


principle, i maintained over the 


* low output impedance elimina! 
for isolation amplifiers in many app 


* high output current capability. 


* low phase shift — less than 9) 
depending on model, 


* can be coupled with synchros, 1 
and other components — a+ 


ypanged 

* nonlinear functions can also be 
erated, 

Cla » ball bearin 


shaft, and an aluminum housing i 
to close 


centerte 


tolerances combine to mah 


Vernistat a precision instrument, Shaft 


will be supplied where they are 


environmental conditions. 
check these 
specifications 
Linearity Tolerance 


Minimum Output 


Voltage Increment 
Output Impedance. _less thar 
Voltage 


Input Impedance up to 75 


vernistat 


division 


PERKIN-ELMER CORPORATION 


Norwalk, Connecticut 


Want more information? Use post card on last page 
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as technical assistant to the pres- 
ident of Standard Coil. Johnson, 
who has been with the company 
for seven years, most recently as 
general manager of the Los Angeles 
plant, will assist G. E. Swanson in 
coordinating engineering develop- 


ment. production and sales 


Westinghouse Elects 
Top Officers 


GWILYM A, PRICE, president of the 
Westinghouse Electric Corp. since 
January, 1946, was elected chair- 
man and president of the firm. The 
board chairmanship at Westing- 
house has not been occupied since 
1951 

Mark W. Cresap, Jr., was elected 
executive vice-president and deputy 
chief executive officer. Since April, 
1951, he has been vice-president 
and assistant to the president of 
Westinghouse. 

Latham E. Osborne, whose 45- 
year career at Westinghouse has 
covered all the distance between a 
tool clerk’s job and the executive 
vice-presidency, was elected vice- 
chairman of the board. 

John K. Hodnette, formerly vice- 
president in charge of the appara 
tus products divisions, was elected 
vice-president-general manager re- 
sponsible for supervision of the op- 
erations of all of the company’s 
product groups 

A. C. Monteith was appointed to 
fill the position left vacant by Hod- 
nette’s promotion, directing man- 
ufacture and distribution of basic 
electrical equipment for utility 
and industrial applications. Since 
1948 he has been vice-president in 
charge of engineering and _re- 
search. Succeeding Monteith in that 
post is John A. Hutcheson, director 
of the Westinghouse research lab- 
oratories since 1949, and a vice- 
president since 1950. A new direc- 
tor of research will be appointed 
later 

Westinghouse also announced 
that Louis Martin has been ap- 
pointed general sales manager of 
the tube division 

Martin came to the firm from 
Standard Coil Products Co. where 
he was general sales manager dur- 
ing the past four years 

He has been in the television and 
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Merce ff macuines 


Solve “IN-PLANT” PRINTING PROBLEMS 
- FASTER - NEATER - AT LOWER COST 


COLOR BANDING 
WIRE LEAD COMPONENTS 


The Markem 69A Machine semi- 
automatically applies up to six color 
bands to wire lead components such as 
resistors and condensers. Band width 
and color changes are easily made. 
Automatically feeds and ejects; bands 
about 50 objects per minute. The 69A 
will also mark cylindrical objects with 
complete label detail, in one or two 


. ~ 
colors. MODEL 69A 


Other Markem 
machines avail- 
able for marking 
electrical parts 
and products of 
all sizes and 
shapes. Write for 
detailed informa- 
tion. 


MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 


IN A 
SMALL, LIGHTWEIGHT 


POWER 
PACKAGE 


Designing units for the unusual and “tough jobs’ has 
always been a Stewart & Stevenson specialty. Stewart & 
Stevenson has made more successful applications of diesel 
generator sets in more different types of applications than 
any other distributor of diesel engines in the nation. Let 
us give you complete details on this MB-2 Air Force Model 
which is now powering hundreds of military radar and 
communication equipments. It's the smallest, lightest 
weight, most compact unit of its capacity. Other diesel 
generator sets from 4KW to 1O000KW, 60-cycle, 50-60 

cycle and 400-cycle units 


Phone, wire or write. 
SPECIFICATIONS 


CL an, V2. 48 
Weight 

Pe ah) ee 

Temp. Range 

Voltage Regulation 

Speed Regulation 


Operates on Diesel or JP-4 fuel 
Other military units available with + 1.0% volt regulation and zero speed 
regulation 


STEWART & STEVENSON SERVICES, INC. 


Main Office and Plant: 4516 Harrisburg Blvd, Houston 11, Texas. Phone CA 5-534] 
THE NATION’S LARGEST DISTRIBUTORS OF GM DIESEL ENGINES 


Want more information? Use post card on last page 365 





PRESET COUNTERS 


Automatically count 
FUT ce 
1,000,000 events. 


Dual and multi-sequence models 
available to provide output 

signals and relay contact closure 
at any two or more preset totals 


FEATURES 


Model DS-8600 Series (5 Models) 


Designed to control any operation after 


PUL Cea ee 
High Speed 
UE Ld 


reached, t 
machine part 


to an electrical 


Detectron Pre 


Curis 

Count Capacity 

Rugged mode 

a troight « nie 

ee ; 1% 
1.1 V RMS 

Relay Contacts: 5 

non-inductive load 


a preset 


Small Size 


WRITE FOR COMPLETE 


a preselected total count has 
ed to count pills, bottles, 


packaging, If an ¢ 


Output Signal 


mmps., tid v 


been 

cans, 
ie for automatic 

vent can be converted 


impulse, it can be 
counted and controlled with a 


Counter 


10 


Counts per second: 0-10 
Recycling rate 


Input Sensitivity 
50 volt positive 


60 cycle 


DETAILS 


Representatives in all major areas. 


Formerly Detectron Corporation 


5457 Cleon Avenue 


Dept. 78-K 


North Hollywood, California 


900 Series Micropots 


offer everything you want 
in a potentiometer 


Versatility lto 5 gang models 
double 


bushing mount 


single of shaft, servo of 


Permanent Accuracy Resistance 
element integrally molded within 
housing. Leads, taps and terminals 


firmly encapsulated 
Long Life Scanning action dis 


tributes wear 


across face of bar 
Rigid 7 


contact fixed lead screw 


Dependability Mechanically and 
electrically stable Effectively 
sealed against dust and moisture 


Absolute Linearity Uniform re- 
No external 


sistance distribution 
trimming required 


Meets 
commercial and military 
all applications 


Specifications extreme 
require. 


ments for 


Availability 
produc tion quantities. 


Quick deliveries on 


Borg 1100 Series Micropots 


lias 
Offers 


Accurate, dependable long-lived 
l K 


coded leads for easy installation 


products a competitive price advantage 


WRITE FOR CATALOG BED-A158 


) rie h 


your 


BORG EQUIPMENT DIVISION 


George W. BORG 


JANESVILLE, WISCONSIN 


CORPORATION 


Want more information? Use post card on last page. 
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radio industry for the past 31 


vears, including 15 years wit! 
RCA. He served there in tube appli 


cation engineering, technical writ- 


ing, set design engineering, con 


mercial tube sales and finally 


sales for 


manager of equipment 


the tube division 
John Curtis, who 


a staff assistant 


Martin replaces 


has been named 
J 


.. T. Orth, vice-president. 
Westinghouse 


its privately-financed fa 


In another move, 


inveiled 


tor 


tory designed to produce parts 


atomic power plants. The plant is 
located in Cheswick, Pa 
An instrumentation laborato1 


has been installed at the plant t 


advance the art of reactor instru 


mentation and control 
The Cheswick plant itself, whic! 
is part of the Westinghouse atomi 
currently has a 
area of 
About 


shop and 


power division, 


manufacturing about 87, 
000 sa ft 200 persons, in 
office 


employed in the oy 


cluding personnel, 
urrently are 


eration 


Di Toro Joins 


Polytechnic Research 


Dit Toro has joined the 
Research & Develop- 
Brooklyn, N. Y. as 


engineer. 


MICHAEL J 
Polytechnic 
ment Co. in 
chief electroni 
He will be 
planned 


responsible for the 
different 
formerly 


expansion into 
fields. He has 
been connected with several major 


electronic 


electronic laboratories where he 


was instrumental in the develop 


ment of electroacoustical trans 


ducers, telemetering, delay lines, 


speech compression, noise reduc- 


tion, submarine detection and long- 
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Another example of 
the superiority of.. 


MOLDED 
FIBERGLASS 


THE PROBLEM: to produce, 
economically, a projection horn 
of superior tone quality . . . ca- 
pable of projecting sound over a 
wide area, with extreme clarity 

. suitable for either indoor or 


outdoor use. 


THE SOLUTION: fiberglass- 
reinforced plastic, custom mold 
ed in one operation by Molded 


Fiberglass Co. 


THE RESULT: an exception 
ally fine projection horn with ex- 
cellent tone qualities . . . strong 
as metal .. . completely weather- 
proof (can be used indoors or 


out)... produced economically 


THE MORAL: in nearly every 
industry there is a product that 
can be made better with Molded 
Fiberglass. Write for literature. 

4417 


molded a 


Fiberglass |~--. 
company 


Ohio 
WORLD’S LARGEST MANUFACTURER OF 
CUSTOM MOLDED FIBERGLASS PRODUCTS 
Want more information? Use post card on last page. 
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range radio communication sys- 


tem He has presented over 30 
papers and holds over 40 patents 
in the above fields. For a time he 
was associate director of the micro- 
wave research instituté of the Poly- 
technic Institute of Brooklyn 

Dr. Di Toro 


fessor at the graduate 


is also adjunct pro 
school 

electrical engineering of the Poly 
Institute of 


techni Brooklyn 


where he teaches evening course 


In communications 


RCA, Seeger Whirlpool 
Merger Planned 
THE BOARD of directors of Seege 


RCA and Whirlpool 


plan a new company to b 


Refrigerator, 
Corp 
formed under the name Whirlpool 
Seeger Corp. It will own and oj 
arried 
Whiripool and 
onditioning divi 
RCA. The new 
will have total 
imately $130 million and a _ net 
worth of about $85 million. 
stockholde: 
in both Whirlpool and Seeger and 


erate the Dusinesses now 
on DY Seeyel and 
the stove and air 
sions of company 


asset of approx 


Sears Roebuck is a 
plans to continue as such in the new 
company. RCA will have a stock 
interest in the new company but 
the total stock holdings of RCA and 
Sears will constitute less than 50 
percent of the total outstanding 
stock. By agreement between RCA 
and Sears, the common stock owned 
by each in excess of 20 percent of 
the total outstanding stock will be 
voted by the president of Whirl- 
proposed that 
Walter G. Seeger, chairman of the 
board of Seeger, will be 


pool-Seeger. It is 


chairman 
of the board of the new company, 
and that Elisha Gray, president of 
Whirlpool, will be the president and 
chief executive officer of the new 
company. The balance of the new 
company’s management 
will be 


personnel 
principally from 
the merging businesses and both 
Sears and RCA will have minority 
representation on the board of di 
rectors 

RCA will enter into an agree 
ment covering the use of the RCA 
trademark in with 
Whirlpool on products of the new 
company. Commencement of the 
use of this trademark 


selected 


combination 


combined 


ed 87995 


KIT $79.95. WIRED $129.50 


YOU BUILD 


EVENING- 


but they 


last a lifetime... 
and you 


save 50% 


38 Kits and 42 instruments — 

the Industry's most complete 

line of MATCHED 

TEST INSTRUMENTS 


V2 - million FICO In 


struments are now in use 


22 VTVA Kit 625.95 
Wired $39.95 


¢ Multimeter it $24.95 
Wied $29.96 
20,000 ohms, volt 


the world over! That's the 
proof of EICO’s 
ship in Value 


leader 


compare the EICO 
line at your Jobber 
before you buy any 
higher-priced equip 
ment ¥: gree wil 


h 


7 
) 


© 199496, Wired ta v5 


1050" Batiery Elim. 
4629-95. Wired $96.95 


6250 Tube Tester 
en 934.95 
Wired $49.95 


Write NOW for FREE latest Catalog £10 


Laboratory Precision at lowest cost 


Want more information? Use post card on last page. 
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Research-Quality D-C 


Extreme stability over long time 
periods despite load and line-voltage 
variations or transients 

that’s the prime requirement for 

a laboratory or quality-control 

d-c power supply. CEC’s new 

I ype 3-132 Low-Voltage Regulated 
Power Supply combines this 

high precision with unusual 
convenience (it’s self-contained, 
usable anywhere there's 115-volt, 
50/60/400-cycle power ) 

and adaptability 


CONDENSED SPECIFICATIONS... 


Output ».++++0-15 volts d-c at 1 amp (max) 


Stability . Less than 5 mv/hr drift 


Voltage Regulation .... . 0.1% 


Ripple Less than 1 mv peak-to-peak 


For complete specifications, send today for Bulletin CEC1543-X1 


Consolidated Engineering © .:iicn 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
300 North Sierra Madre Villa, Pasadena 15, California 


Sales and Service Offices Located in: Albuquerque, Atlanta, Buffalo, Chicago, 
Dallas, Detroit, New York, Pasadena, Philadelphia, Seattle, Washington, D. 


send for the 
most widely used 
Electronic Supply Guide 


1 


AtLLian ett is) 


NRT De 


a ASS 8 ee 


ee ale 


your buying guide to the world’s largest stocks 
of ELECTRONIC SUPPLIES FOR INDUSTRY 


Here's how to simplify and speed the purchasing of al/ your 


. 
We specialize in 
for Research, 
Development, ments, audio equipment, ¢ lectronk parts (transformers, capaci- 
Maintenance tors, controls, etc.), and accessories -everything for industrial 
end Preduction and communications application, Our expert Industrial supply 


Operations 


COMPLETE EXPERT 
INDUS RIAL SERVICE 


electronic supplies and equipment: send your orders to ALLIED 

the reliable one-supply-source for all your electronic needs 
We make fastest shipment from the world’s largest stocks of 
electron tubes (all types and makes), transistors, test instru- 


service saves you time, effort and money. Send today for your 
FREE copy of the 1956 aLLiep Catalog — the complete Buying 
Guide to the world's largest stocks of quality Electronic Sup- 
plies for Industrial and Broadcast use 


ALLIED RADIO 


100 N. Western Ave., Dept. 11-K-5 
Chicago 80, Illinois 


One complete. 
dependable source 
for Everything 
in Gectronics 


—— a —§!,! i, 


Want more information? Use post card on last page 
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FREE 
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PLANTS AND PEOPLE cominued 


will be timed with the introduction 
of new merchandise lines during 
1956. 

The merger is subject to ap- 
proval by the stockholders of the 


merging companies. 


Lovins Joins 
Photovolt Corp. 


PHOTOVOLT CorP. of New York, 
makers of photoelectric and elec- 
tronic measuring instruments, has 
added Gerald H, Lovins, to its staff 
He has had over 21 years’ expe- 
rience in the laboratory instrument 
field, including 15 years as research 
director of American Instrument 
Co. Lovins will devote most of his 
ime to the development of new 


roduet 


Stanford Expands, 
Names Terman 


\ $90,000 expansion of the Stan- 
ford University electronics — re- 


earch laboratory is underway, 


financed with gifts from two elec- 
tronic manufacturers 

lhe donors are Gilfillan Brothers 
of Los Angeles and Hewlett-Pack- 
ard Company of Palo Alto. Con- 
struction of a new Gilfillan wing on 
the north end of the laboratory and 
Hewlett-Packard 
wing on the south has begun. Con 


extension of its 


pletion is expected before the end 
’s floor 
nearly 8,000 


of the year. The laboratory 


space will increase by 
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sq ft, or by approximately one- 
fourth its present size. 

The heads of both companies are 
alumni of Stanford 

EKarlier gifts from Gilfillan have 
provided engineering scholarships 
at Stanford, and funds for a pro- 
gram of instruction and research 
in transistors. 

In addition to building the lab- 
oratory’s student instruction wing 
in 1951, Hewlett-Packard supports 
two engineering fellowships. 

Stanford also announced that 
Frederick E. Terman, dean of the 
Stanford school of engineering, has 
been appointed provost of the 
University. 

Dr. Terman, who will also con- 
tintie as engineering dean, will suc- 
cecd Douglas M. Whitaker, provost 
since 1952, who has resigned to 
become vice-president for admin- 
istration of the Rockefeller Insti- 
tute for Medical Research in New 
York. 

Dr. Terman will be the second 
ranking administrative officer of 
the University. 

The appointment caps his 30th 
year on the Stanford faculty. He 
was appointed instructor in elec- 
trical engineering in 1925. In 1937 
he became full professor and head 
of the electrical engineering de- 
partment and in 1945 dean of the 
school of engineering. 

During World War II he headed 
the Radio Research Laboratory set 
up at Harvard University by the 
Office of Scientific Research and 
Development. 

In 1941 he was elected president 
of the IRE and was awarded its 
Medal of Honor in 1950 


Ford Instrument 
Appoints Essex 


ALOIS B. ESSEX has been appointed 
administrative engineer of Ford 
Instrument Co., division of Sperry 
Rand Corp 

He joined Ford in 1933 as pro 
duction clerk. Prior to his appoint 
ment he was project supervisor on 
U. S. Army fire control equipment 

In his new post, he will be respon- 
sible for planning the engineering 
department work load, inter-depart- 
mental liaison, establishment of de- 
partmental procedures and policies 
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THE NEW WAY TO 


MARK EQUIPMENT.... 
with 


GRAVO 


Send for booklets: 
Engravograph Booklet 1M-29 
Gravofiex Booklet G- 29 


form it 


So simple to engrave Gravofliex. Lettering stands out 
permanently on contrasting background. No paint needed. 
10,000 Engravographs used for engraving on metals and 
plastics. Only Engravograph has these patented features: 


@ Adjustable for 15 ratios. @ Self-centering holding vise. 
@ Automatic depth regulator. © Adjustable copy holders. 


NEW HERMES ENGRAVING MACHINE CORP. 


13-19 UNIVERSITY PLACE NEW YORK 3 WN Y 


All these ... and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED HELRUGGED STRENGTH 


PURE COPPER REUSABLE 
100°. CONDUCTIVITY ALL WIRE SIZES 


COOLER OPERATION ECONOMICAL 


weit— Foe 
80-PAGE CATALOG 
& 
1LSCO CORPORATION 
5753 Mariemont Ave. 
Cincinnati 27, Ohio 
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’ E RMA LI i re a rity 


affecting sales proposals, delegation 


COAXIAL LOAD RESISTORS of responsibility through various 


stages of each engineering project 


50 ohms DC to 4000 mc—5 watts to 2500 watts = and evaluation of new techniques 
to determine the feasibility 

The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHF 
Design is such that normal reactance is put to 
work producing a pure resistance over an ‘Dp : . 
extremely wide frequency range. Acting as a KI &EM Elects 
‘bottomless pit’ for RF energy, thousands of cis ee 
TERMALINE units are in daily use in high Ne Ww Offic ers 
frequency applications. 


patent applicatior 


Model Cont. Power Rating input Connector 
oF 5 wotts UG-238/U 
80M 5 wotts UG-21B/U 
B0A 20 watts UG-238/U 
6) 50 watts UG-238/U 
eis 80 watts UG-238/U 


62 500 watts Adaptor to fit UG- 


82A 500 wui's : 
82¢ 2500 we + S60 cuppmed 


Adapters or cable s:semblies for standard 
coaxial line available 


ALL TERMALINE units, except Model 82C, are 
sett-cooled. Substantial quantity discounts. 


LITERATURE UPON REQUEST 


VAN GROOS 
COMPANY 


ELECTRONIC CORP. am 


RON MERRITT 
1800 EAST 38" ST., CLEVELAND 14, OHIO COMPANY 


Pa VEAP eRe URS C011 11 Cee W. L. Larson 


WILFRED L, LARSON, president of 
Switcheraft, of Chicago, was elec- 
ted chairman of the Association of 
Electronic Parts and Equipment 
Manufacturers at the midsummer 
meeting of the trade group, com- 
posed of 120 midwest electronics 
firms. 

Larson, who had been vice-chair 
man of EP&EM, succeeds Theodore 
Rossman, of Pentron Corp., Chi- 

Type L3-O1) Aske 


cago, as chairman. 


rel immersed Pilter 


Reector 


. we J. Wayne Cargile, sales manage) 

(Type N3-01) Uni- hs of Permo, of Chicago, was elected 
a tized Rectifier askarel 

ei Baits, dee lnmoreed fer Rive vice-chairman, and Helen Stani- 


rel immersed high tron Bombardin, . v: ‘ 
denier Sie ee ” land Quam, of Quam-Nichols Co. 
former hee - of Chicago, was re-elected for 
her eighteenth annual term as 
treasurer. 


e tributed con 
“ wmponents have con ‘ 
ate to a fact that REL now makes — ce , 
siderably to multiplex relay €qu't __ lin ; le 
yorizon FM } 


beyond-the-! facturers combined ce 5. 
other manutae nd- 4 j 
mon ——, vee ayeen in use to be very depe nd Pee I . A. Edison 
They have be verformance and maintenance i 
able, both in f y reliable Magnatran © DENNIS HOWARD HOWLING has 


) » ranks and enjo try ie yas 
Join the ra ics industry joined the staff of the Edison Re- 


ic Com y* ee 
Write for Catalog mm | search Laboratory of Thomas A. 


Edison Incorporated, West Orange, 


t nents for the electron 
magne 


Type N302) Uni } ‘ — BRBMAL 1 Be New Jersey. He will work on the 


tised Rectifier askerel , 
Seetentnarinen e development of heat measurement 
Ply ike non ms ; =) and control. 

/ ¢ While at St. Andrews University 


in Scotland Howling was the recip- 
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MARKING / 
INKS / 


For Resistors 

and Capacitors. 

For Machine or Hand 
Application. 


Whatever the substance, Phillips 
has an ink to mark it permanently 
and legibly—or can make one 
Marking experts insist on “Clear 
Print’ Wood Block Stamp Pads 
and Opaaqve Inks. They get clear, 
sharp, fast-drying mpressions 
Also inks for brush, pen, stencil or 
machine application ovailable in 
a variety of colors and quantity 


containers 


Ww Quick Laboratory Service 
On Your Problem Markings 


% To Permanently Mark 


Metols, Plastics, Gloss, Wood, 


Paper Leather Ceramics 


glazed, varnished or lacquered 
surfaces and virtually every 


other known material 


ai) 


FREE 


BOOKLET 


Me 


PROCESS CO. INC. 


192 MILL STREET 
ROCHESTER 14,N.Y. 
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of the Rosen prize, the Neil 
Arnot prize and three honor medals 
in physics. The firm also announced 
that Donald Tuomi has joined the 
lab as a research engineer 

He Wa 
Associates of Cambridge, Mass 
MIT as research staff member en 


sponsored 


previously with Baird 


gaged in government 
semiconductor research; Ohio State 
University Research Foundation as 
a research associate investigating 
the chemistry of the formation of 
urfaces; the SAM 
Laboratory, Manhattan District, 
New York, and from 19438 to 1954 


employed as a_ research 


photoemissive 


he Wit 
scientist at Columbia University 
and Carbide and Carbon Chemicals 


Corp 


Carrier Division 
Plans Expansion 
A PLANT expansion 1 


the Spectrol Electronic 


Carrier Corp. in = San 


planned for 
division of 
Gabriel, 
Calif. The move is expected to in 
crease production of the division 
by about 300 percent. Spectrol pro 
‘S$ precision potentiometers 
of the assembly and testing 
of potentiometers will be done in 
the new building which is to be 
completed by September, 1955. The 
present building will be used solely 
for administration, engineering and 
ectrol wa 
\ffiliated Ga 


merged inte 


product development 
part of the forme 
Equipment, which 


Carrie) Corp 


Consolidated En 
Names Nunan 

J. KNEELAND NUNAN, 
Consolidated Vacuum 
peen named 


post ol V1 p) ident and 


ldent ¢ 


igement 


ROTARY 


Ot 
SUPPLIES 


ROTARY POWER 


1S BEST 
The “clop-clop” of 
Old Bess gave 
Grandma's buggy ride 
more vibration than the 
smooth Rotary Power 
of today's modern au 
tomobiles. ROTARY 
POWER is best for mo 

bile radio, too 
ond for all DC to AC 
conversion smoother 
more dependable 


OC TO AC CONVERTERS 
For operating tape re 
corders, dictating ma 
chines, amplifiers and 


ther 110-volf radio 
audio devices from DOC or storage batteries. Used 
by broadcast studios, program producers, exec 


utives, solesmen and other ‘field workers 


DUO-VOLT GENEMOTORS = 


The preferred power sup 
ply for 2-way mobile radio 
from either 6 or 12-volt batteries. Carter Gene 


installations 2 
motors are standard shail in leading makes 
of auto, aircraft, railroad, utility and marine 


communications 


CHANGE-A-VOLT DYNAMOTORS 


Operates 6-volt mobile radio 
sets from 12-volt automobile 
from 24, 32 
and 64-volt bottery power 


batteries also 


One of many Carter Dynar« 
tor models. Made by the 
world’s largest, exclusive mar 
ufacturer of rotary power sf 


plies 


BE SURE BE SATISFIED 
AC can be produced by rever 
y the flow of DC, like thro 
witch 120 time 
ROTARY 


operatior 


power 


MAIL COUPON f sted bullet 
with complete mech altand 
electrical specif ' and peformance 
chorts. Carter Motor Co Chicago 47 
ae a. a 
; CARTER MOTOR CO 
2646 N. Maplewood Ave arrter 
q Chicago 47, Illinois 


gPlease send illustrated 
gelete informat 


gverters and Dy 


1 NAME 


: Address 


8 City State 
beeen eenanwecaunaaaaanaeanand 
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DYNOGRAPH 


0.001 volt input d-c gives 70 mm. 


deflection with this high-speed 
direct writing oscillograph, many 
times that for competitive units. 
The Dynograph with one amplifier 
is used for all types of inputs for 
measuring speed, temperature, 
position, vibration, and other 
variables. Patented, chopper 
amplifier design makes it sensitive, 
stable, and versatile. Available in 
both 6 channel console 
model and single and 
dual channel portable 
models. Get bulletin 
L742—compare the 
Dynograph with all competitive 
models—it combines sensitivity 
with absolute stability 


OFFNER 
ELECTRONICS INC. 


5324 N. Kedzie Avenue 
Chicago 25, U.S.A. 
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PLANTS AND PEOPLE (continued) 
president and general manager of 
Consolidated Engineering. 

Thomas H. Remington, member 
of a Rochester legal firm, was ap- 
pointed to fill the vacancy created 
by Nunan’s resignation from the 
board of directors of the vacuum- 
equipment company. 

Nunan joined Consolidated En- 
yvineering as vice-president in 
charge of sales in January, 1953, 
was made executive vice-president 
of Consolidated Vacuum in March 
of the same year, and in December, 
1954, was named president 


English Firm 
Appoints Tube Chief 


A. V. Krause 


20TH CENTURY Electronics of Eng- 
land has appointed A. V, Krause as 
head of cathode ray tube develop- 
ment. He was formerly senior engi- 
neer in the vacuum tube develop 
ment section of Cinema Television. 
He had previously been with Stand- 
ard Telephones and Cables valve 
division and Mullards 


Smith-Vaniz Named 
CGS Vice-President 


WILLIAM Reid Smith-Vaniz, assist- 
ant chief engineer for CGS 
oratories of Stamford, Conn., 
been named vice-president of 

the firm 
He was largely responsible for 
the development of the all-elec- 


SLICK AS A 


WHISTLE 


and twice 
as tough! 


No. 58C 
RADIO-TV 
PLIER 


No. 66C 
6-IN 
DIAGONAL 
PLIER 


XCELITE 
CHROME-PLATED 
PLIERS 


You've got drop forged strength 

proper design and workman- 
ship—plus a “honey” of a finish 
that will STAY  bright—when 
you have a set of these chrome- 
plated pliers! And there’s an 
XCELITE plier for most any job 
you do—in chrome of standard 
finish. Why not ask your sup- 
plier to show ‘em to you—see if 
they aren’t the slickest work- 


savers you've seen yet! 
XCELITE, INCORPORATED 


Dept. C 
Orchard Park, N.Y. 


LOOK TO 
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tronic computer that converts In- 
ternational Morse code signals from 
a regular radio receiver into suit- 
able electric pulses for a standard 
teleprinter, producing a_ printed 
message exactly as transmitted at 
point of origin. 

He joined CGS in 1952. His work 
in the company has largely been in 
the field of analog and digital com- 
puter techniques 


Waldorf Instrument 
Elects Vice-President 


SIEGFRIED SUSSKIND has _ been 
elected vice-president in charge of 
engineering and electronic prod- 
ucts for Waldorf Instrument Corp 
of Huntington, N. Y. He will be in 
charge of the engineering division 
and in addition assume direct re- 
sponsibility for the electronic prod- 
ucts of the company. 


Gladden Forms 
Lincoln Electronics 


GLADDEN Products Corp. of Glen- 
dale, Calif., manufacturers of hy- 
draulic and pneumatic components 
for aircraft, has formed a new 
wholly-owned subsidiary, Lincoln 
Electronics. 

The new subsidiary will con- 
centrate on the manufacture of sub- 
miniature permanent-magnet mo 
tors, electrical actuators, servo 
motors and blowers, chiefly for use 
by the aircraft industry. 

rhe firm, now located in Vernon, 
Calif., expects to move to the Glen- 
dale area 

Keith Sorenson, formerly presi 
dent of Technical Industries of Los 
Angeles, is manager of the ney 
subsidiary and vice-president of 
Gladden Product 


Republic Foil to 
Make Etched Foil 


REPUBLIC For and Metal Mills of 
Danbury, Conn., producer’ of 
aluminum foil for non-electrolytic 
types of capacitors, has formed Re- 
public Etched Products, for the 
purpose of etching extra high 
purity aluminum foil for use in 
electrolytic types of capacitors 
John W. Douglas, president of Re- 
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BECKMAN 


E A Digital Method 


D ATA for Precise Phase 


Measurements 


: | L F by ROBERT S. MELSHEIMER 


Complete data on techniques for precise 
phase measurements by digital means, as 
used for synchro and resolver calibration, 
servo system testing, low frequency 
response studies, etc. Also includes com 
prehensive discussion of digital measure 
ment accuracies. 


Write now for free copy; please request 
Data File No. 107, address Dept. G10 


division ___ 


BECKMAN INSTRUMENTS INC, 
2200 Wright Avenue * Richmond 3, Calif. 


VACUUM TUBE 
RETAINERS 


These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 


made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 


withsiands a temperature of 
350 F. The insulated plate can 


UMP ll TP ih | readily be fastened or released 
by hand. 


Available for envelope types T7, T8, MT8, 5 
ee Meet || Manufacturers of 
eC ae omit Meet mssteem Electronic Components 


JAMES IPPOLITO & CO., INC. 
1624 Stillwell Ave., Bronx 61, N. Y. 
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Davohm Series 850 9 teases 


Construction of a plant in Da 


: : bury and installation of equipment 
‘ p d | i BASIS 0] will commence inde} the supe 
vision of Republic Foil and Metal 


Mills, in cooperation with the en- 
Perfect compromise between precision wire wound- and composition typea gineering staff of Societe Pour Le 


fo Traitement Des Metaux Et Alli- 
This new precision film type resistor is hermetically sealed, s : 
ives, F roges, France, whose manu 


highly stable, and has a temperature coefficient independ “" 
ent of resistance value. The Davohm Series 850 is available facturing technique will also be 
in 1/2, 1 and 2 watt sizes; to tolerances of +1.0%, employed. This company, which i 
+0.5%, 40.25%; and, to any desired value. better known as SATMA, is Europ 


p ufo 4 iv ean producer of etched foil and is a 

oyfoare po 7 r supplier of domestic users. 

, MIL-R-10509A Series 850 Basic metal will be furnished b 

; ALLOWABLE CHANGE | TYPICAL CHANGE 
Temperature Cyclag 10% 0.02% 
Low Temperature Exposure 3.0% 0.04% 
Short Time Overload 0.5% 0.02% public Foil and Metal Mills, Inc 
Effect of Soldering 0.5% 6.02% ising methods emploved by Coquil 
Moisture Resistance | 5.6% 6.08%, lard 
Voltage Coefficient | 0.002% | 000% 
Load-Life (per 1000 hours) | 10% | 0.20% 
Temperature Coefficient (PPM/°C) | +500 | 4370 420 


Ets. Charles Coquillard, Froges 


France, and will be rolled by Re 


Republic Etched Product 
replaced the International Sel 
Corp. of New York, a ole 
Write for complete data tributor for SATMA etched foil 


; Available Through: THE DAVEN ELECTRONIC SALES CORP. the western hemisphere, and w 
a ; Associated with: furnish the French product. until 
} 191 Central Ave. the transition to domestic pro 
« DAVEN - Newark 4, N. J. tion has been completed 


Actual sales of the extra hig 
purity products will be handled 





WORLD'S LARGEST MANUFACTURER OF ATTENUATORS 


, ] 


the sales department of Repub! 
Foil and Metal Mill 
A NEW ALLISON FILTER RANGING FROM !10KC TO 640KC 


the model 2C CONTINUOUSLY EL ie 2 | Rugby Radio Extension 
Naa Opened in England 
FREQUENCY FILTER 


Another significant 
engineering achievement 

the model 2-C Allison Filter 
has been designed for telemetering 
and general electronics applications in 
frequencies ranging from Oke to 640kc. It ‘ 
offers unprecedented technical advantages through write for 
precise performance, range and versatility of engineering 


application and easy maintenance-free operation a. %, 4 bulletin with 


FEATURES li complete 


© Low Pass, High Pass and Band Pass with 4 ¢ technical 


Continuously Variable low cut-off 


and high cut-off (independently controlled) , 
from 10ke to 640 ke 


Passive Network No Power Supply, j ‘ A LARGE ex 
No Vacuum Tubes ey 


tation in England 
Low Loss Approximately 1 db. in 


lally opened. At a luncheor 
Pass Band ‘AILISON ‘ é 
High Attenvation Outside Pass é i : by Marconi Wirels Pele 
Band...30 db/octave / S at the official opening were ¢ 


Maximum Input 2 Watts ‘ : Franklin, center, who, workings 


n for ; , Oollaboration Vv ruglie 0 Mat 
wen allison laboratories collaboration with Guglielmo Ma 


coni, Was respon ible for the Ma 
14189 SKYLINE DRIVE « PUENTE, CALIFORNIA ‘ o% ‘ 
coni-Franklin short wave beam 
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DU MONT 
Multiplier 
Phototube 
REFERENCE 
MANUAL 


comprehensive reference manual of 
commercially available multiplier 
phototubes by Du Mont 


In 64 pages, this manual gives you: 
Design considerations 


Operating principles 


Typical circuits 


as 
SB 
@ Applications 
cf 
e 


Detailed specifications of all 
multiplier phototubes 


The new Du Mont multiplier phototube 
reference manual will be helpful not 
only in choosing the proper tube for 
a specific task, but also in 
obtaining the best possible results 
through selection of optimum 
Operating conditior 


This manual is available by writing 


on your company letterhead to 


Technical Sales Department 
Allen 8. Du Mont Laboratories, inc 
760 Bloomfield Avenue, Clifton, N. J 
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left, BR. J. 
engineer-in-chief of 
rignt, L. 4H, 
chief of the 
Che 


vears to 


Kemp, deputy 
Marconi and 
engineer-in- 
Post Office 
taken three 
cost 1s estl- 
$2.8 
Twenty-eight high-power radio 


system; 


Harris, 

General 
has 

The 


than 


station 
build 
more 


new 
mated at mil- 
lion, 
transmitters will ultimately be sur- 
The 
most of the 
tele- 
used in dif- 
world. E: 


100 antennas. 
work on 
telephony 


rounded by about 


station can 
systems of and 
transmission 
ferent the 
transmitter can handle 


same time. 


graphy 
parts of ich 
several mes- 

The 
mitters can be started, 
different frequencies 
and connected to different antennas 
as required. 


sages at the trans- 
stopped, 


changed to 


Waveforms Selects 
Research Head 


B. W. ST. CLAIR has 
director of 
Dr. St. 
for the 
search program and instrument de- 
velopment. He with 
Freed Electronics & Controls Corp. 


been appointed 
Waveforms. 
responsible 


research of 
Clair will be 
company’s contract re- 


was formerly 


and Syracuse University’s radio 


isotopes laboratory 


Air Associates 
Plans Merger 


AIR As 
Industries 


sociates and Great American 


have signed an agree- 


ment merger of 


stock- 


American, 


providing for the 
the two companies 
iolders’ 


a ( onnecticut 


pending 


approval. Great 


corporation, manu 


factures cellular rubber products, 


intercommunication stems and 


pe ialized electrical devices 


Sprague to Expand 
Carolina Plant 


ELECTRIC Co 
25 000 +c 


THE SPRAGUE 


ild an additional 
manufacturing 
Jefferson, N. C 

Of the total, 


sembly space will be 


space at its 
plant 

20,000 sq ft of 
added to 
building of the 


main one-stor' 


if you want 


BORON-FREE 


FUSED 
QUARTZ 
LABORATORY 
WARE 


you can get it! 


Let the world’s largest producer of 
fused quartz products help you with 
your most exacting technical require- 
ments 

Recent laboratory analysis indi 
cates our BORON-FREE fused quartz 
products contain only one part of 
BORON in 25,000,000 parts of quartz 
Spectrographically, other impurities 
are practically negligible 


TRANSPARENT VITREOSIL 
SPECIAL APPARATUS 


For ultra-violet applications, metal- 
lurgical investigations, chemical re- 
search and analysis, photochemistry, 
spectroscopy and physical, optical 
and electrical research 


Catalogs and technical data of our 
complete line available. Write today 
Please use coupon below 


Ken 


rags, 


THERPAAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover, New Jersey 


Please send technical data on 


Company 
Name & Title 
Street 

City 


State 


Zone 


Want more information? Use post card o 


*ureeos a 


n last page 
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PLANTS AND PEOPLE continued 


1| plant and a separate 5,000 sq ft 
|| building will also be constructed. 
The plant manufactures electrolytic 


capacitors 


City College 
Elects Froehlich 


Won, 


To Expand Your 
AC Product Sater. y 


PROFESSOR Cecile Froehlich has 
been elected chairman of the elec- 
trical engineering department of 


STANDARD and HEAVY DUTY $ the City College of New York. She 


sINVE RTE RS; is the first woman to become a de 
partment chairman in the 108-year 
5 For Inverting D.C. 10 A.C, . seal 


ned f e tir A. ¢ Radios ; ; 

‘ ae ena A em a only female instructor of electrical 
Television Sets, Amplifiers, Address : . : ‘ 

a te ik Test E engineering in New York City, ac 
ystern ” dio Te sulor 


history of the college and is the 


from D. C. Voltages in Vel cording to the school 


Ships, Trains, Planes ar 
jn D. C. Districts States in 1941 from Germany, she 


Before coming to the United 


worked for engineering concerns in 
Germany and Belgium. She has 
taught graduate courses at New 
York University and lectured be 
fore the AIEE in addition to her 
City College duties. Dr. Froehlich 
has also served as technical re 
search consultant to the Federal 
Telecommunications Laboratories 
of IT&T. 

At the college, she was instru- 
mental in founding the Society for 
Women Engineers 


/ Mew moons “AP Bathory Biminetors Universal Winding 
Y ee ve ee te: « Names Morlok 
\ NEW GiTeRaTURE Radio Vitrators 
! UNIVERSAL Winding Co. appointed 
See your Jobber on wnite factory | Edward Morlok as superintendent 
AMERICAN TELEVISIONS RADIOCO, | of assembly. Prior to joining Uni- 
Quality Products Since 1931 versal, he headed up the manufac- 


SAINT PAUL 1, MINNESOTA—U.5. A. turing engineering department of 


Want more information? Use post card on last page. 
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4 
halal, FOR 
Ds a al a 
Sas lS rie 


\ OR 
\ SUB 
, SPOTTING 


AINSLIE REFLECTORS 


4 
GIVE ACCURATE PERFORMANCE 
\ 
Complete coordination of design, manu 
' 
facture and performance gives permanent 
reliability to AINSLIE Reflectors. We de 
liver, from stock, mesh reflectors from 4’ 
diameter to 18’; spun reflectors from 4’ to 
10’; larger sizes and radar reflectors made 
on special order to your Xpecifications 
\ 
Designed and Manufactured for 
* RADIO-ASTRONOMY 1 
* MICRO-WAVE RELAY 
* AIRCRAFT 
MISSILES 
RADAR 


Send for our NEW 

illustrated bro 

chure. Quotations 

on request without 

obligation We will gladly work 
with you in the devel 
opment of any unusual 
antenna requirements 


RB Pa 
inslie 
CORPORATION 


312 QUINCY AVENUE, QUINCY, MASS. 
Want more information? Use post card on last page. 
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PLANTS AND PEOPLE continued 


GE in Bloomfield, N. J. Prior to 


that, he was assistant factory man- Where to get transformers 
ager for Bendix Aviation Corp. In for atomic submarines 


his present capacity, he will be 
responsible for all of Universal’s 


Like General Dynamics’ Stromberg-Carlson Division, 
assembly departments 


you may at times need transformers that operate in 


a new circuit design under unusual and rugged 


‘ J liti , 
Litton Adds Medieal ee es 


Electronies Firm The shipboard announcing equipment Stromberg de¢ 
signed for the U.S.S. Nautilus, for example, must be 100%; 


LITTON Industries has acquired the trouble-free because of the sub's ability to remain sub 


\utomatic Seriograph Corp. of Col- merged indefinitely. It must also be able to withstand 


ve Dn oni aan . { i 
lege Park, Md. producers of spe the terrific shock of depth bombs during baccl 


lalized electronic equipment 


cine vith Stromberg ; is to design and produce trans 
as formers that fit t stem's advanced circuitry. The 
‘iad seta transfor we supplied them meet all the high stand 

lh ae call oth Stromberg and the US Navy. They are now 


is the tenth to be perating on the Nautilus and the second atomic sub, 
into Litto: dust sol ‘ 5.5. Sea Wolf 


Just off the press! 16-page, illustrated brochure 
describing Caledonia’s services and facilities for 


: ; custom-desiening and manufacturing transformers. 
Resistor Firm Moves 


To New Plant CALEDONIA 
MASTERN Precision Resistor Corp., | ELECTRONICS AND TRANSFORMER CORPORATION 


merly located in Richmond Hill, 
N \ nas moved to a new, iwel Dept E-10, Caledonia, New York 
n Brooklyn, N. 3 


I 


General Instrument 7 Specialists in the 
Appoints Engineers 
RESPONSIBLE for planning and ¢ 

ition of the ne emi-conducto1 
roduction program at Automati 


wane , On eeeees Ta Pe many 
THERMOCOUPLE WIRE 


neral Instrumer Corp., are 
ce Friedman, Paul S. Heflin 
Robert W. Hull Ij I 


! 


J. B. Rea Acquires 


Another Company 


ver 


J). B. Rea Co. of anta Monic: ay we ty eb 

; { acquired the eq ipment, me obeateat, ) ee 
and personne! of the Robe ei 

Rotor Co. of Culver ity, 


nanufacturers of gyroscopes, | 


and miniature motors for 
aft and guided missile 


‘turin’ = assue (WAM SIGMUND COHN CORP. 


the Rea Company. an electroni« 
1 Company, lectror 121 So. Columbus Avenue « Mount Vernon, N.Y. 


rm now engaged in research, de 
elopment and manufacturing it 


he automatic control and data pro- 
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iF IT’S MEW... 1F IT'S MEWS... IT'S FROM ELLO 


PRINTED-CIRCUIT 
TUBE SOCKETS 


First and still foremost with printed 
circuit sockets, Elco’s contribution to 
printed-circuitry now —— 7 and 
9 pin miniature; octal; 3 to 7 pin in- 
clusive in-line subminiature tube or 
transistor; and octal subminiature sizes 
for top or bottom solder. Miniature 
types can also be supplied with base 
shield for use with bayonet-type shield. 
Insulators are molded General Purpose 
or Low Loss Mica phenolics. Contacts 
are brass, phosphor bronze, beryllium 
copper, and specially plated for maxi- 
mum solderability after long term 
storage. Elco printed-circuit sockets 
have fine mechanical retention, yet 
avoid strain on solder joints. Contact- 
shape is designed for peak reliability 
and positive contact. Jumpers can be 
provided from center rivet to any con- 
tact. Shield grounding strap contact 
with locking bands also provided when 
required, Write, phone, wire for com- 
plete specifications and prices. 


Designed for low capacitance, high insulation resistance, low at- 
tenvation—in plastic or rubber insulation to stand severe service 


T-V LEAD-IN CABLES 


Furnished only in pure virgin polyethylene to insure best elec- 
trical properties and long life under severe operating conditions 


T-V LEAD-IN CABLES 


Made hollow, of pure virgin polyethylene, for maximum efficiency 
in receiving Ultra High Frequency signals 


INTERCOMMUNICATION sq 
CABLES FE 
These quality cables are made in various constructions, utilizing 
plastic insulation for both conductors and jocket 
SHIELDED 
INTERCOMMUNICATION 


When installation conditions dictate, shielded cables are recom- 
mended. Made with internal or external shield—2 and 3 conductors 


FE OY ENGINEE 


ei 


STI aC TT Aree 


50 Church Street New York 7, N.Y 


Want more information? Use post card on last page. 
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PLANTS AND PEOPLE contenved 


cessing fields. The division will sup- 
ply Rea with specialized equipment 
for use in its automatic control and 
business data processing systems 
Oscar Robey, founder of Robey 
Rotor, will continue as manager of 
the new division. 

Recently, the Rea Co. added a 
subsidiary firm, the J. L. A. Me- 
Laughlin Corp. of La Jolla, a re- 
search and manufacturing firm in 
the long-range communications 
field, 


Ampex Establishes 
Research Department 


AMPEX CorRP. has established a 
separate research department di- 
rected by Walter T. Selsted. 

Formerly, research activities at 
Ampex were carried on by engi- 
neers from two product divisions, 
audio and instrumentation. These 
engineers will continue applied re- 
search in specific engineering prob- 
lems related to present equipment 
being manufactured. 

The new research department 
will be engaged in the study of 
basic principles in the new fields 
now associated with magnetic re- 
cording. 

Selsted joined Ampex in 1949 
and was one of four original engi- 
neers employed. Previously, he 
worked with the Pacific Broadcast- 
ing Co. and the University of Cali- 
fornia Radiation Laboratory 

Ampex also announced that 
Arthur P. Kromer has been added 
to the manufacturing engineering 


Walter T. Selsted 
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Precision 
UWE -WOH 


Potentiometers 


“Lo-TORK” POT LT % 


Por minimum torque uses in computer, 
servo, and selsyn service. Stainless-steel 
precision ball bearings. Maximum torque 
1s 0.01 inch-ounce. Dissipates one watt 
at 80°C. Resistances—100 to 100,000 
ohms. Weight is only 4 ounce. Ganging 
to six decks; internal clamps hold 4” 
diameter. Standard linearity 0.5%; on 
special order 0.25%; toroidal windin 
allows winding angles to 360°; aa 
ard 354° 


AP 1%-S 


AP 'A5S 


MICRO-MINIATURE and MINIATURE 


Series AP'/2-S—2 watts continuous at 
80°C; resistances 10 to 20,000 ohms, $% 
tolerance standard; diameter 4”, depth 
#”, weight 4 ounce; sealed well enough 
for potting 

Series RT %-S—3 watts continuous at 
80°C; resistances 10 to 100,000 ohms; 
diameter {”, depth 3”, weight 4 0z.; 
standard linearity 2% 

Series AP 1%-S—4 watts continuous at 
80°C; resistances 10 to 150,000 ohms; 
diameter 14”, depth 4”, wt. less than 4 
oz.; standard linearity 1%. 

All precision-machined, with an- 
odized aluminum bodies, line-reamed 
phosphor bearings, centerless- 
ground stainless steel shafts, and gold 
plated fork terminals. Fully sealed and 
Can be processed, on 
speci | order for use at 125°C Aerohm 
individually checked 
for quality and performance 


bronze 


fungus prooted 


porentiometer are 


Write for cup) 
of wur aeu 


catalog 


WATERS MANUFACTURING, inc. 
Waltham 54. Massachusett 


Wont more information? Use post card on last page. 


ELECTRONICS — October, 1955 


PLANTS AND PEOPLE (continued 


group as chief industrial engineer. 


He was previously associated 


with the Lincoln 
MIT the production 
coordination office for their digital 
computer division. 

Before that he was 12 years with 
the Western 
superintendent of 


in charge of 


Electric as assistant 
manufacturing 
engineering for electronic equip- 
ment and for government contract 


work on radar and guided missiles 


Otarion Appoints 
Engineering Director 


WILLIAM H. GREENBAUM has been 
appointed director of engineering 
for Otarion, hearing aid maker of 
Dobbs Ferry, a 

He had 


with 


been associated, for 13 


vears, another manufacturer 


of hearing aids. 


iT & T Purchases 
Kuthe Laboratories 


IT & T HAS purchased Kuthe Lab- 
oratories, of Newark, N. J. The 
purchase price covers all outstand- 
ing capital stock of the company, 
which will be integrated into the 
rt = Ss Herman Kuthe, 
who founded the company, will con- 


System. 


tinue as president. 


Constantin Opens 
Second Plant 


L. L. CONSTANTIN & CO., manu- 
facturers of glass to metal vacuum 
seals and other electronic com 
ponents, has opened a second plant 
in Clifton, N. J. 

The new plant of 15,000 sq ft is 
manufacture 


equipped for volume 


of glass to metal vacuum seals. 


Plastics Lab 
Expands Plant 
DEBELL & RICHARDSON, plastics re- 
search and development laborator- 
mill and 
water power of the A. W. Dolge Co 
in Hazardville, Conn 

The will 
double present floor space with the 
addition of 20,000 
The 


to new 


ies, have purchased the 


acquisition nearly 


sq ft of working 


area, space will be devoted 


chemical and engineering 


laboratories 


Laboratories of 


HYCOR 


Uae ie 
aot b 


Features... 


« HYCOR telemetering filters 
have excellent characteristics 
due to the use of high “Q” tor- 
oid inductor elements. The fil- 
ters may be used in low level 
circuits with negligible hum 
pickup resulting. 

¢ In addition, only the finest 
capacitors are employed to 
assure stability. 

¢ Available in standard RDB 
frequencies. 


GENERAL SPECIFICATIONS 
impedence 600 600 


vee [eanowiovn, ArTEMUATION| YREQUENCY BANGE 
+7 


400 cps to 14.5 he 


eS ib of jess fy 400 cps to 960 cos 
40 db of more] $1300 cps to 14.5 ae 
}db or less ]y 400 cos to 960 cos 


7 
45 db of more] $1300 cps to 14 5 ae 


and impedances 


Other frequenci 


avatlable on request 


Representatives in 
Principal Cities 


Sebsidiary of international! Resistance Company 
11423 VANOWEN STREET 
NORTH HOLLYWOOD 1, CALIF. 


Want more information? Use post card on last page 
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2, 
GLASS WORKING 
LATHES 


MODEL ME 
4145.00 f.0.b. Grass Valley, Calif 
Especially useful for handling 


large television Bulbs 


GENERAL SPECIFICATIONS 


Ma m length overall 

Maximum width overall 

Maximum length, spindle nose 
to spindle nose 

Height, floor t 


Radial clearance above apror 


spindle 


ndle hole diameter 
xirmate 


800 Ib 
ght 1600 Ibs 


hipping weight 


STANDARD EQUIPMENT 
Two face plate 
One collet draw-in bar 
Hand carburetion contro] 
Foot pedal control of air or nitrogen 
upply and oxygen-gas volume 
Main ait 


either or both spindles 


valve controlling air in 


Standard spindle speeds approx. 30 
40-60 RPM. (With Adjusto Spede 
171-175 RPM.) 

h.p. motor, 220 volt, 3-phase 


DO YOU KNOW? 


That a first class glassblowing job requires ac 
curate alignrnent of rotational axes between 
the headstock and footstock? 


That variable spindle speed gives another di 


mension to your technique? 


That simple chucking attachments supply ver 
satility for wide varieties of applications 


That special chucking for your industrial pro 


cedures, or laboratory practices are available? 


That Litton jet-mix fires are universally used 


in glassblowing to prevent reducing conditions? 


That Litton Lathes have been the standard of 
the vacuum tube industry for 22 years, and 


have been constantly improved 


That you can get these precision tools at rea 
sonable cost 
&” to 42 


in eight sizes, with swing from 
and working length from 20” to 


Let us send you complete specifications and 


prices on our line of equipment and tools for 
the Vacuum Tube industry and for general re 


search and development laboratory use 


MCU Ue eee a ay 
eT ML ee ee ee 


Want more information? Use post card on last page. 
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New Books 


Automatic Feedback 
Control System Synthesis 


By JOHN G. TRUXAI 
UcGraw-Hill Book Co., Ine 


York, 1955, 675 p, $12.50 


THis text on advanced servomec} 
anism 
the available books on the 
It differ almost all 


book in it 


is a distinct contribution t 
subject 
from current 
attention to exclusively 
advanced topi In this reviewer’ 


‘ 


Opinion ] ] the ] t book pl 


entiny the popular advanced top 
widels 


integrated 


ics, hitherto deseribed in 


cattered papers, i an 


lucid manner, equally suitable 


as a graduate text or a reference 


for ‘rvomechanisms enginee 


Klementar\ ervomechanisn 


theory, a presented In most cul 


rent volume ha become stand 


ardized in its coverage, which im 


plie that a generally accepted 


approach to this topic ha evolved 


Thi approach, based upon the « 


perience of instructors and practi 


ing enginee has emphasized fre 


quene response methods, which in 


the pa have resulted in the most 


rapid development of ynthesis 


techniques. In contrast to the fre 


quency response approach, transient 


methods have been relatively ne- 


yvlected However, the final pel 


formance of a critical servomech 


anism must pene rally be judged by 
its response to a nonsinusoidal in 


put and it is here that one must 


return to transient method Sim 


ilarly in problems relating to 


ampled data ystem nonline 


ystems, etc, the transient approa 


becomes almost an essential tool 


Thus, in advanced servomechanisn 


theory, the transient analysis met} 


ods naturally occupy a more esse 


tial ole, and one which Prot 


fully 


recoynized 


lhe author divides his presen 


tation into five principal areas: (1 
\ complete coverage of the Laplac 
from an 


transform advanced (en 


pineering) viewpoint, emphasizing 
the relation between shifting pol 
and zero positions, and the effect 
in the time and frequency domains 


(2 \ coverage of feedback theor 


For consistently high purity... 


"LINDE M.S.C. eare cases 


‘(Mass Spectrometer Controlled) 


ontteitid 


e« Argon 


¢ Krypton ' 
e Xenon j 


In radar electronic equipment, nuclear 
cloud 
where the 


LINDE 


7, 
« Helium % 


« Neon 


radiation counters cosmi ray 


chambers, and thyratrons 


purest rare gases are demanded 


M.S.C. Grade gases meet the specifica 


tion Phe ire produced under contin 


uous Mass spectrometer control to assure 


ol gas of known purity and con 


istently high quality. LINDE, the world’s 


largest producer of gases from the atmo 


phere our individual needs of 


can meet 


volume, mixture, and container 


For information on the physical, chem 


lectrical properties of these 


booklet 


ical and « 


gas end for the LINDE 
Rare Case 

“ 

“N 


LINDE AIR PRODUCTS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 


30 E. 42nd Street (<a New York 17, N.Y. 


In Canada 
LINDE AIR PRODUCTS COMPANY, Division 
of Union Carbide Canada Limited, Toronto 


The ter Linde 


Carbide and arbon ( 


8G registered trade-mark of Unior 


fporatior 


eit lathe LAA Lillia: 


TERMINAL PANELS 
Complete equipment for 
SPECIALS 
Cte 4 

. Several pages of Jones 
Os Catalog No. 20 illustrat 
yo a standard and _ special 
panels we are constantly 


producing. Latest spe 
cial equipment enables 


a 
» 


Send your 
specifications 
for prompt 


r~ quotation us promptly to produce 


practically any panel re 
Send 

description for 
without obligation. Hun 
dreds of standard ter 
minal strips also listed 
Send for Catalog with 
drawings 


quired print or 


prices, 


engineering 
and data 
JONES MEANS Proven QUALITY 


Howarp B. Jones Division 


CINCH manuract m each Ea 


Prt hea i ee er 


Want more information? Use post card on last page 
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CE. oe AVAILABLE NOW! 
AGF ening techie date om 


equipment is yours for the 


BURNER — BY 


Wherever gas burners are 


CATALOG apie Gam ter FF yoo 
ecm | FILTORS, we 


Sharp Flame Ribbon Hand Torches 

Burners Mixing Equipment 

@ Fishtail Burners Flow Meters 

@ Needle Point Glass Fire Checks 
Fires Ball Joints 


Blowpipes Blast Burners 


@ Oxygen-Hydrogen Burners 


Write for your copy today 
on your company 
letterhead. 


LATCHING 
SUB-MINIATURE 


Magnetically Held 
— — 4 
Electrically Reset 
s + . 
This Latching Relay is believed to be 
the smallest and lightest hermetically 
sealed latching relay available any 
where today. It is only one inch in 


i N A N Y Q LT) y. ie] T | bs sd s diameter and 1-9/16" long (excluding 


terminal). Its weight is only 3.3 oz 


CONTACT RATING 
Amp resistive 4 Vive 
or 115 VAC 


COILS: 


Latch-in—200 ohm 


. and Never a Tool Charge 


Reset 475 ohms 
(hither coil ma he 
: f continuously.) 
GOLD INLAY KNOBS | | SHOCK 
OCs 
You can get beautiful gold inlay knobs VIBRATION 
pointers, instrument controls thousands 1G at wre 00 CPS 
of styles and varieties in any quantity from " Femp 65°C to 12‘ 
GEE-LAR—The House of Knobs. They're avail Io Specifications 
able in both knurled and spring types, in either VIIL-R Band MIL-R-2501% 
walnut or ivory backgrounds. For faster service (USAF) 
and lower cost plus the widest selection " Also made in 
get your Gold Inlay Knobs from GEE-LAR! PDT (Type L26P6) 
ind 6PDDI CT ype L260 18) 


WRITE TODAY Write for NEW catalog toda 
for Gee-lar Catalog 


IT’S FREE! FILTORS, INC. 


: 26 SAGAMORE HILL DRIVE 
be PORT WASHINGTON, L. I., N. Y 
4 TEL: PO 7-3850 
HE HOUSE OF KNOBS : CANADA: MJS Electronic Sales Ltd 


gi Ajax, Ontario. Tel: EMpire 8-3806 


re 3% * oni EXPORT: Maurice |. Parisier & Co 
GEE-LAR MANUFACTE , co MPANY | 1060 Broedeey, Mew York 23,6. ¥ 


821 ELM ST ‘ i ay oe Cable Address: MIPARISIER NEW YORK 
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You Name It EISLER 


GLASS TO METAL 
ELECTRONIC GLASS WORKING EQUIPMENT for 


RADIO, TELEVISION TUBES, INCANDESCENT LAMPS, GLASS 

LATHES for TELEVISION TUBES 
We moke Transformers, Spot and Wire Butt Welders, Wire Cut- 
ting Machines and 500 other items. Indispensable in your 
production, Eisler Engineers are constantly developin New 
Equipment. If you prefer your own designs, let us build m for 
you. Write to Charles Eisler who has served The Industry over 
34 years 


1F YOU NEED ANY SPECIAL CAMS 
WE MAKE THEM 


INDEXING TURNTABLES 


Over 
100 
Different 
Types 


Write 
for 
Catalog 


CHAS. EISLER JR. PRES 


EISLER ENGINEERING CO., INC. 


751 So. 13th St., NEWARK 3, N. J. 


WATLOW’S NEW 


CARTRIDGE 
HEATING 
UNIT 


in cartridge 
heating units 


WATLOW 
FIREROD 


STANDARD 
CARTRIDGE UNIT 


SAME HEAT in 1/5 the size! 


@ ANEW HIGH of 375 
with OO* fit in hole 


(S00°F operating temp 


L-O.N.G.-E-® cartridae 


GHTER WEIGHT and s or greater flexibility in 


nstallation and design « 


WRITE for Bulletin 355. 


SINCE 1922—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


ELECTRIC MFG. CO. 
13¥0 FERGUSON AVE. 


SAINT LOUIS 14, MO,) 


Want more information? Use post card on last page 


NEW BOOKS continued) 
including signal-flow diagrams and 
system design methods for most 
easily controllMg desired character- 
istics with feedback. (3) The syn- 
networks for 
frequency response, going much 
further than the standard popular 
lead, lag and lead-lag networks. 
(4) Statistical methods and sys- 
tems, including random noise. (5) 
The basic techniques of nonlinear 
system analysis and the synthesis 


thesis of shaping 


of nonlinearities to improve dy- 
namic performance, 

Some of the specific topics in- 
cluded in the above five general 
headings are Evans’ root-locus 


method applicable network syn 
thesis techniques, statistical design 
principles, sampled data systems, 
and nonlinear systems. 

The unique character of this 
book and its excellent organized 
treatment of the above topics should 
make it an invaluable reference 
work for student and advanced sys 
tems designer.—SIDNEY A. DAVIs, 
Chief Development Engineer, Ser- 
vomechanisms, Inc., Long Island, 


Ne ” Yor k, 


Underwater Photography 
and Television 
By E. R. Cross. 


Exposition Press Inc., New York, 
1954, 258 p, $6.00. 


PROBLEMS related to the use of 


underwater closed-circuit televi- 
sion gear are numerous and often 
difficult. Much has been 


plished but there are still many 


accom- 


problems left unsolved. This hand- 


t 


Underwater tv in action 


book of equipment and techniques is 
an attempt to gather and collate ex- 
isting knowledge in the field, some- 
thing that has not been done here- 
tofore. 

Unfortunately, just one chapter 
is specifically devoted to the subject 
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The Rugged 
Telephone Type Switch 
of “T-Beam” 


Construction 
2 and 3 Position Types 


A Unique Design That Has Been 
Universally Accepted By Today’s Design Engineers 


Use this Telephone Type Lever Proved in thousands of installa 
Switch for dependable switching tions during the past 4 years 


Exceptionally light, rugged cor Send for bulletin S-52 or outline 
struction for long life your problem 


BUS Oo 


Canadian Representative: Atias Radio Corp., Ltd., 50 Wingold Ave., Toronto, Canada 


1336 N. Halsted St. 
Chicago 22, Ill. 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS @ 


general pe ipo le SOFT SOLDER 


Gorn LTE ais 
® 
IT 1S A TIMESAVER FOR DESIGNERS, 
ENGINEERS AND PRODUCTION MEN 


IN SOLVING FLUXING PROBLEMS 


A FLUX for each of your soft soldering operations. This 
Flux Kit contains a complete assortment of the most 
useful Fluxes for ELECTRONIC ASSEMBLIES, PRINTED CIR 
CUITS, TINNING and HOT SOLDER DIPPING, STAINLESS 
TEEL SOLDERING and ALUMINUM SOLDERING. It enables 
3 rapid determination of the proper Flux for a soldering 
b. The Flux Kit is the result of thousands of customers 
ervice problems submitted to Alpha § Research Labora 


r 
4 


ALPHA METALS, INC. eee eee aie compouded te tan ind 
59 Water St., Jersey City, N. J eeds at Alpha 


fern Research Laboratory 


CONDENSER SPECIALISTS SINCE 1923 


Set R ate Bs eel 


he) tah) 8) 


ee ee ee 
a 


COSMIC CONDENSER CO. 
SER a eee ole | 
an 
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ACME STAR 


COMPOUND 
In Millions of Units 


EVERYWHERE 


There are Acme Compounds 
for a host of applications, 
including impregnating, 
molding, potting, sealing, 
embedding, filling, casting, 
encapsulating, and coating. 


For example: Acme 2008 Mix 
ture offers 100% solids, with 
good penetration and impreg 
nation. Withstands tempera 
tures to 120°C on transformers 

-to 150°C on resistors and 
other smaller electronic units 
Excellent moisture and shock 
resistance, both thermal and 
mechanical. 


The proper Acme compound 
may solve your problem, old 
or new. Write for information 


Integrated Elec 

beeaeee ar) trical Products of 
’ Highest Quolity 
eae) f-r More Than 


‘55 BUYERS’ GUIDE 


Fifty Years 


ACME WIRE CO. 


NEW HAVEN, CONN. 
MAGNET WIRE @ COILS 
VARNISHED INSULATIONS 
INSULATING VARNISHES 





SANDERS 


Model 2 Phase 
Comparator 


...can be used as a 
modulator, 
demodulator 
or switch 


This compact, rugged comparator 1s 
hermetically sealed in an inert gas and 
packaged for mounting in a standard 
octal socket. Two full-wave bridge re« 
tifiers are used to obtain a high degre« 
of stability and balance 

As phase sensitive comparators these 
units can be used to measure the ampli 
tude or phase of an input signal with 
respect to a reference signal, As de 
modulators, DC output can be obtained 
either single-ended or push-pull with 
Suitable for all 


respect to ground 


military appli ations 


SPECIFICATIONS 
Frequency Response: 0 to 5000 ( PS 
Max. Reference Voltage: 120V. RMS 
Max, Output Voltage: +- SOV. D« 
Dynamic Range: 46), Load: Max. 200K 
ohms Min OK Input 
200K ohms with 


ohms 
Impedance: Approx 
100K ohms load and 1:1 transformer 
Size: 1” dia Weight: 2 ozs 


Write for data sheets to Dept. E10 


Want more information? Use post card on last page 
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NEW BOOKS (continued) 
of underwater television. However, 
other chapters cover water pres- 
sure and the attendant necessity for 
adequate camera housings and 
underwater vis- 
ibility and the related lighting diffi- 


culties, as well as the proper selec- 


waterproof seals, 


tion of lenses and filters. These are 
an integral part of the entire pic- 
ture involved in the use of under- 
water tv equipment. The main part 
of the text covers photography, div 
rather 


ing and a comprehensive 


bibliography, which should prove 


extremely valuable 

The underwater tv chapter goes 
into detail concerning appilcations 
of ty equipment in underwater 
work with specific mention of actual 
salvage operations. It also touches 
related to ty 


on problems directly 


cameras and their use, such a 
moisture condensation, photosensi 
tive tubes and 
Much 


lighting problem 


pectral sensitivity 
attention is given to tne 
inderwater. The 
author’s diving experience has re 
sulted in the presentation of valu 
able information relating to f/stops, 
distances and foot candles of illum 
ination needed when using imag: 
orthicon cameras 

This reference text should prove 
of some value to those desiring to 
know: how far the state of the art 
has progressed; what the present 
day problems are and where the fu 


ture of under water tv le iE.B.P. 


Fundamentals of Radar 


By STEPHEN A. KNIGHT. Pitma 
lishing Corp Vew Yo 145 


54.00 


A BRIEF and highly readable descri 


tion of the principles and operation 
of the majo 


lhe book l 


ric ian’s 


units of a radar set 
written on the tec} 
level and j 


approach 


nonmathemat 
ical in it 
The author describe principle 


of echo ranging, triggering and 
weep circuits, cathode-ray-tube in- 
dicators, pulse transmitters and 
ceivers, transmission line 
guides and directional anten 

Some details of modern radal 

tems such as servo systems range 
marker presentations, moving-tar- 
get indicators, identification friend 
or foe, t-r and atr tubes ete are 


omitted. But this does not diminis}] 


Nant more ir 


MCGRAW-HILL 
TECHNICAL 
WRITING SERVICE 


AND 


ATOMS 
FOR 
PEACE 


FOR THE 
GENEVA CONFERENCE . . 


the McGraw-Hill Technical 
Writing Service assisted m 
producing the U.S. information 
package presented to each 


delegate. 


TWS designed, translated and 


produced “Atoms for Peace 
a deluxe, full-color 
four-language book 
describing the volume 


technical data 


TWS edited and illustrated the 


technical data for 
Research Reactors” and 
Chemical Processing and 


Equipment 


TWS prepared supporting boob 


lets and display material in 


four lat "Uae 


FOR YOU - . 


our staff will do literature 
research or prepare manuals 
handbooks or such material as 
you require on nuclear energy 


or other technical subject 


TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co. inc 
330 W 42nd St NY 36N Y 


formation? Use post card on last page 
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IF YOU WORK ON 


GUIDED MISSILES 


An important new series of four volumes on 
PRINCIPLES OF GUIDED MISSILE DESIGN 
edited by Grayson Merrill, Captain, USN., 
Director of the Naval Aeronautical Electronic 
and Electrical Laboratory, Johnsville, Pa. 


First book now ready on 


GUIDANCE 


by Arthur S. Locke and contributing authors 
of the Naval Research Laboratory 


Here, for every engineer 
and scientist, is a system 
atic analysis of the basic 
principles and problems of 
missile guidance Recent 
information on this key 


topic lo awetully eranaiend GUIDANCE 


and every problem er 

countered in directing a 

controlled missile to its 

target is considered In 

cluded are different meth 

ods for obtaining intelli 

gence of a target by employment of infrared 
radio and acoustic waves, and fixing its location 
by terrestrial or celestial references. Other topics 
covered are an analysis of the several flight 
trajectories, the use of radar in tracking targets 
launching problems, tactical and economic con 
siderations, and methods of simulation, compvtion, 
and telemetry 


713 pages, $12.50 


DEPT 


D. Van Nostrand Co., Ine. (22.2% 


Industrial Space 
for rent in 
Worcester, Massachusetts 


Approx. 150,000 square feet, 
reinforced concrete construc- 
tion, private power plant serv- 
ice, 240-550 volt system, com- 
pressed air and high pressure 
steam up to 15,000 Ibs., steam 
heated, complete _ sprinkler 
system. 

Truck dock loading facilities, 
two freight elevators, railroad 
siding connected with main 
line of B& Aand NY, NH & H 
railroads. Skilled labor supply 
available and ample off-street 
parking. 
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| BECKMAN | 


for the 


user ARGA MODEL 101 
EXPANDED SCALE VOLTMETER 


jeatures 


0.25% accuracy 


True rms reading 


Direct connection for 1 ma recorder 


* 
* 
*® Easier, error-free reading 
* 
* 


Special high or low base voltages, scale ex- 
pansions, panel or switchboard mountings 
available on order 


brief specifications 


Accuracy: 0.25% of input voltage 
Voltage indicated: True rms 

Voltage Range: 100-500 (or 50-250 
Frequency Range: 50-2,000 cps 

Scale Range: 12 v. (smaliest div. 0.2v 


Other Shasta Quality Instruments Dimensions: 7/2" W x BY2"H x 942" 


Price: $360.00 f.0.b. factory 
Expanded Scale Frequency Me 


ters and Voltmeters * Log Scale Write today for Technical Bulletin LOLA; please 
Voltmeters * Audio Oscillators address Dept. $G-10 
Square Wave Generators * Power 


Supplies * Wide Band Amplifiers i 8 gk 


Bridges * WWYV Receivers * Dec - 
ade Inductors . | rf 10) BECKMAN INSTRUMENTS INC 


P.O. BOX 296, STATION A * RICHMOND, CALIFORNIA 
TELEPHONE LANDSCAPE 6-7730 


ALLIED 
CONTROL 
starts with 


the finest.... 


When you specify Allied Control, you're asking for 
the best. For example, take the relay shown here 
It's the finest there is — in split-second response 
unfailing accuracy, rugged dependability 


Design — construction — materials — all have to be 
the best for Allied...and the heart of this relay 
is wound with Garfield Enameled Magnet Wire 


You ll start with the finest in wire, too, wher 
you specify Garfield. Our modern drawing 

and enameling equipment, our rigid production 
control and our stringent inspection system are 
geared to produce only top-quality wire with 
tolerances closer than NEMA specifications 


Write for 5 e ts and 1 


specification chart on Garfie 
sre wit plain and heavy enamel additions today 


GARFIELD 
WIRE 


CF; RFIELDNWIRE DIVISION 


5 The Overtates. Coypordian 
142 Monroe Street, Garfield, N. J.,GRegory 2-3661.2 


Want more information? Use post card on last page. 385 





TEST INSTRUMENTS 
FUR INDUSTRY 


Designed and manufactured by Radio City 
Products Co., a leader in the field since 1932 


DC MIDGETSCOPE 
MODEL 534 


This fine little job is packed with 
the latest circuit designs to give 
an excellent frequency response 
over a wide range with fine sen 
sitivity. DC amplifiers make it 
ideal for color television circuits 
and all industrial applications 
and service needs 


Outstanding Features: 

1. Top performance assured by 

use of the “Circuits of the fu 

ture DC amplifiers for indus 

trial use-—-Undistorted response 
and elimination of parallax by push-pull defiection—-Full Vertical and Hori 
zontal expansion of trace-Automatic Astigmatism control circuit--Linear 
time base and sweep Returned trace automatically blanked 


2. True Portability, compact and streamlined for use 
1 23 net 


Set it up vertically or horizontally- All controls on 
AC-DC MULTITESTER 


front panel for convenience~-Tilted CR Tube for best 
ALL MOLDED 


viewing angle 
MODEL 480 


Based on the famous Model 447 
whose acceptance has been pro 
ven through the sale of 100,000 
prototypes, the 480 features the 
additional advantage of a com 
pletely molded panel and case 
3” square meter with 800 micro 
ampere D’'Arsonval movement 
gives 1000 ohms per volt sensi 
tivity on DC. Battery for ohm 
meter circuit is readily removable 
0-5-50-250-500-1000 volts and replaceable without solder 
AC Voltmeter 0.10.100.500.1000 volte > 
Output Voltmeter 6-10-100.-500-1000 volts ing or unsoldering. Special 
Be Miulammeter fe aae-same maulamvere,, Sing contact clips make_re- 
i megohm and 10 megohn placement immediately and eas- 
ET. mectnsts ily. Excellent rectifier character- 
istics and quality control of 


5 85 components in a very large pro- 
complete with battery, duction result in an unusually 


RANGES 


DC Voltmeter 


Decibel Meter 


ready to operate low price 


a 


VERSATILE VTVM—MODEL 657A 


Here are combined in one instrument five independ 
ent instruments capacity meter VT voltmeter 
peak-to peak voltmeter—-inductance meter—-megoh 
meter—-measuring low frequency sinusoidal and 
both low and high repetition rate non-sinusoidal 
wavetorm 


RANGES 


Voltage: (6 ranges 0° 1.5°3°6° 30° 150 600% 1500+ 6000 
Vottage: Zero Center 4 ranges 75°1.6°3°15°75° 300° 750 
Voltage: Peak.to-Peak 7 ranges 0.4.2-8.5.17-85-420.1700.4200 
Voltage: RMS—7 ranges 0.1.5-3-6-50. 150.600. 1500 

AC High Voltage: RMS-—range 0 6000 

Ohmmeter: 6 ranges 0-1000.10,000-100,000 ohms, 0.1-10-100-1000 
10,000 megohms. Center Scale 10 

Capacity meter: 6 ranges | micro-microfarad to 1000 microtarads 
1-10 mmf; .00001..001 mid; .0001..01 mid; .001-0.1 mid; 1-10 
mfd; 10.1000 mtd 


WRITE FOR COMPLETE INFORMATION TO THE INDUSTRIAL DIVISION: 


RADIO CITY PRODUCTS CO. inc 


EASTON, PENNSYLVANIA 


Want more information? Use post cord on last page. 


NEW BOOKS (continued) 


the value of the book as an imtro- 
duction to the subject or as a quiek 
review for someone not currently 
in the field.—J. M. C. 


Introduction To 
Nuclear Engineering 


By RICHARD STEPHENSON. MoGrau 
Hill Book Co., New York, 1954, 387 p 
$8.00, 

THIS BOOK is the second text on 
nuclear engineering to be published 
within the year and evidences the 
need for an organized presentation 
of the declassified material on 
nuclear reactor design, and the 
engineering developments that ac- 
company the successful operation 
of a reactor. It is a tribute to the 
efforts of the AEC and nuclear 
engineers of this country that such 
a good overall picture can be pre- 
sented, Stevenson states that this 
book was written for engineers, 
and he wisely concentrates on the 
nuclear field leaving out material 
that can be found in conventional 
engineering text books. It would 
seem to me that the first chapter, 
which is a brief review of nuclear 
physics, might also better be left 
to the texts on nuclear physics, of 
which there are now a number 
appropriate to nuclear engineers 


Content 


He starts off in Chapter II with 
a discussion of fission and nuclear 
chain reactions. This is followed 
by a chapter describing a number 
of reactors which are typical of 
the various ones that have been 
built. Chapter IV develops the 
theory of thermal reactors to the 
point where critical size can be 
calculated. The next two chapters, 
on shielding and reactor materials, 
consider the interrelations between 
radiation, both gamma and neutron, 
and materials used in the internal 
and external structure of reactors 
Some idea of the way a reactor 
behaves and means for controlling 
its behavior follow. The separation 
of fissionable material is covered in 
the chapter on isotope separation. 
The chemical processing of ores for 
uranium and spent reactor fuels 
for fission products, unconsumed 
fissionable fuel and converted fer- 
tile material is indicated in Chap- 
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Versatrol Indicating Controller 


For any variable that can be measured electrically. 
Adjustable control points. Automatic operation. 
“¥ Catalog No. 3561 Versatrol 
(High Limit Automatic) with 
Single Contact 451-C Meter 
Relay (0-20 Microamperes 
DC) Approx. 10 x 6 x7 inches 
Price $154.25. 
The meter-relay “heart” of a Versatrol detects 
and indicates minute changes of current or volt- 
age. It trips self-contained control relays (5 
Ampere) as a result of these changes. The trip 
point or points are adjustable. This control action 
can be initiated by changes in linear or rotary 
speed, radiation, moisture content, heat, flow, 
level, electrical resistance—or variations in 
pressure, quontity, stress or strain, load, deflec 
tion, thickness, weight, color, or light, etc. 
Some of the present applications are: Monitoring 
milling ovtters (a dull tool pulls more load); auto- 
matic pH alarm; photocell flight detectors; 
battery charger control; control of vacuum in TV 
tube manufacturing; conveyor belt speed con- 
trol; moisture content control or warning. 
Ranges of Versatrol Meter-Relays: 0/20 Ua to 
0/50 A, 0/5 Mv to 0/500 V. Dials can be cali 
brated in any units —rpm, foot candles, feet-per 
minute, counts per minute, deflection, deviation, 
etc. Signal input may be either AC or DC. Con 
trol sensitivity may range from 0.2 microamps to 
1000 amps, or 0.1 mv. to over 500 volts. Shunts, 
series resistors and current transformers can be 
used in input to extend sensitivity range. Control 
can be high limit (on an increase in signal), low 
limit (on a decrease in signal) or double (control 
action on rise or fall of signal). Versatrol can be 
used for continuous on-off control (automatic) or 
for shut-down or alarm (requiring manual reset) 
No vacuum tubes are used. Write for Bulletin 
G-7. Assembly Products, Inc., Chesterland 4 
Ohio. Or phone our Versatrol Department: (Cleve 
land, O.) HAmilton 3-4436 


Booths 425-426, Automation Show 
Nov. 14-17, Chicago 


‘ 


ja 
Mc GRAW-HILL 
OORECT AN LIST SeMwicE 


McGraw-Hill Mailing Lists 
Will Help You 


Merchandise your odvertising 
Conduct surveys 

Get inquiries and leads 

for your salesmen 

Pin-point geogrophical 

or functional groups 

Sell direct 

Build up weak territories 

Aid dealer relations 


Direct Mail is o necessory supplement to 
@ well rounded Business Paper advertising 
program, 


Most progressive componies allocote oa 
portion of their ad budgets to this second 
medium oat the some time as they concen- 
trate on the best business publications. 
600,000 of the top buying influences in 
the fields covered by the McGraw-Hill 
publications make up ovr 150 mailing 
lists Pick YOUR prospects out of ovr 
Industrial Direct Mail catalogue. 


Write for your free copy of our Industrial 
Direct Mail cateleogue. With complete 
information 
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HIGH, FERRITE POT CORES 
FOR EFFICIENT MINIATURIZATION 


Versatile Ferroxcube pot cores permit construc- 
tion of miniature coil assemblies having 
moderate inductance values with relatively 
high Q. Shielding is excellent, stray fields are 
minimized. Cores can be placed close together 
or even stacked, with negligible. 

coupling between adjacent coils. 


Ferroxcube Pot Cores are avail- 
able in 3 high permeability 
ferrite formulations. 


WRITE FOR ENGINEERING BULLETIN 


FERROXCUBE CORPORATION OF AMERICA 


A Joint Affiliate of Sprague Electric Co. and Philips Industries 
Managed by Sprague 
35 EAST BRIDGE STREET » SAUGERTIES, NEW YORK 


Sere RIOR: 


manufactures quality electronic 


GUN MOUNTS 


SUPERIOR offers the CRT industry a complete line of precision 
engineered magnetic, electrostatic and color gun mounts 
Electron guns for radar and industrial tube types custom built 
to your specifications. 


You will enjoy dependable service and complete satisfaction 
when you order from SUPERIOR 


Call upon us to meet your most exacting requirements 


SUPERIOR ELECTRONICS 


CORPORATION 
208-212 Piaget Avenue CLIFTON, N. J. GRegory 2-2500 


Want more information? Use post card on last page 





NEW BOOKS (continued 


ter IX. The final chapter describes 


BRING US YOUR i acyl: PROBLEMS! some of the techniques needed for 


handling radioactive material. 
Proble wes 


The problems at the end of each 
chapter are excellent. The writing 
is clear, and I would recommend 
the book for use in a class for 
senior or graduate engineers inter- 
ested in preparing themselves for 
intelligent understanding of the 


SIMPLE OR COMPLEX nuclear engineering field. 

We make them all, ranging from 2- and 4-electrode crystal It should be clear that a thorough 
holder bases and standard octal headers, to 14- and 18-terminal mastery of the material of the 
headers for sealed Transformer and Relay applications — with a book will not qualify a student to 
wide selection of styles and sizes in our series of basic designs design a workable power reactor. 


att However, it does convey an under 


-We also manufacture Sealed Headers and Terminals to meet standing of the problems in nuclear 
special requirements, and will be glad to quote upon receiving engineering and some methods of 


yout specementions attacking them.—CLARKE WIL- 


COMPLETE ASSEMBLIES LIAMS, Chairman, Nuclear Engi- 


~~ We have facilities for handling the complete assembly of many neering Dept., Brookhaven National 
units — including wiring, evacuating and pressure-filling enclosures. Lab., Upton, L. 1., N. Y 


Just off the press, a new Hermaseal catalog, with descriptions 


; ve » e 
and specifications of some of our standard Sealed Headers and Astronomic al I hoto 
Terminals. Write for your copy today! Electric Photometry 


EDITED BY FRANK BRADSHAW WOOD. 
C Hermasea! } THE HERMASEAL CO, Inc. Elkhart 10, Indiana Salita Somiaiicn dean ak 


vancement of Science, Washington 
D.C., 1953, 141 p, $3.75. 


THIS 141 page monograph is a col 


a g lection of papers presented at a 
CMI ca ‘Y,) > symposium of the Astronomy Sec- 
tion of the American Association 


PANEL INSTRUMENTS ARE for the Advancement of Science in 


Philadelphia on December 31, 1951 


LABORATORY STANDARDS The 


plier phototubes makes them ex 
ACCURACY .5 of 1% in vertical . tremely valuable for measuring the 
mounted flat face DC panel instruments. C s 
Available from 200 microamperes 
and 50 millivolts. Slightly Nine authors contribute from their 
reduced accuracies in more 
sensitive ranges and AC instruments. 
Features 4 in. hand drawn mirrored 
scale, split second period, and extreme d bibliography of 575 papers is in 
electrical and mechanical ruggedness 


great sensitivity of multi 


light of faint astronomical objects 


experience to bring the reader a 
range of phototube techniques.. A 


cluded and a short treatise on the 
basic theory and limits of sensitiv 
ACCURACY .25 of 1% in Model ur ity is given by Whitford. 
edgewise panel curved scale The book will be of value to re 
instruments. Available in the 


same sensitivities and accu- 
racies as all AC and DC hori- tube applications. JOHN D 


zontal models KRAUS, Ohio State University, 


4 ‘olumbue, Ohio. 


search workers interested in photo 


Any SRIC instrument may be 
obtained in a panel instrument 


Inquiries Invited. fs Scientia Electrica 
ode 
S. HIRZEL VERLAG, ZURICH, SWITZER 
LANI Issues of about 40 p ‘ ici} 
SENSITIVE RESEARCH eenar ts. ernaaiee weoesats, oe.) 
& 2 1 Swiasfranco, No, 3-4, 80 Su 


INSTRUMENT CORPORATION 


THIS new _ publication presents 
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NEW ROCHELLE, N. ¥ 
papers originally read at a seminar 


at the department of advanced elec 
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THRMINATH PRECISION RESISTORS 


rR & € fibre ee 


resistance wire 
welded to leads > ~ 


ithout str 
oe ere The GPR-90 is a 15 tube double con 


version superheterodyne communications 
receiver covering the frequency range of 
54 to 31 me, in six calibrated bonds 
with full electrical bandspread. This Re 
ceiver features the same fine construction 
as ovr other units. Complete details 
avoilable on request, in bulletin 179-E 


enamel * 


precision stored-energy welding 


co 
WELDMATIC MODEL 1012 TWEEZER TYPE WELDER \. ’ 
welds fine wire to leads or tabs while resistor is on winder = 
Enamel stripping and flux contamination eliminated, f hy \ 
) 


with production time halved. Welded connection TRANSMITTER 


s very positive, stable and rugged 


*Made by 1! Industries 


UNG Tt £ KC O R_F.O. RATION 


259 Halstead Avenue * Pasadena 8, California 
Write for Complete Technical Information 
on Stored Energy Welding 


The GPT-750 Transmitter was designed 


for radio telephone, telegraph, frequency 
ALUMINUM DOLLIES shift and facsimile operation on all fre 
quencies from 2 to 32 mc. It is conserva 
tively rated at 900 watts output CW or 


SCOPE DOLLY MODEL 1 FS and 500 watts output radio telephone, 


continuous commercial service. Complete 
© Convenient Height © Lightweight Alumi details available on request, in bulletin 
and Viewing Angle num Construction 174-€ 


e PMO 


* MASTER OSCILLATOR 
HETERODYNE FREQUENCY 
METER 


Recommended by La 
®@ Adjustable to Hold boratories Wherever 
Portable Scopes Used 


@ Ball Bearing Swivel $38.50 


Rubber Tired Casters FOB Louisville, Ky 


TECHNICAL SERVICE CORP. 


1404 W. Market St. Louisville 3, Keatucky 


ae Advantages 
Extreme flexibility 


Fast quiet switching 
Crosstalk down 60 Db at 19 MC 


Aa ae 
‘\ Any group of setups may be held 
‘\ intact while setting up others 
WN Provision for spot or remote con- 
trol 


Strapwiring eliminated 
Excellent HF characteristics individuel magnets et 


CROSSBAR faisszz se" re canl canal 


on request n bullet 177 6 
Compact design, small size tors per circuit L 


A truly superior switch Low operating power—2.5 watts Life-tested to 100 mil- ; J 
for Simple “‘package”’ installation lion operations. The TECHNICAL 


ioe Set. MATERIEL 
Also " O., INC. IN CANADA, CORPORA ; N 
COMPUTERS @ TELEMETERING wae lane di Pa ™ 0 MAMARONECK, 


TELEPHONY @ DELAY LINES 33 Litchfield St., Rochester, MN. Y Tet: Boker 7240 OTTAWA, ONTARIO: NEW yoRK 
2 ' wy 


The PMO it Gn ove sntrotled 
high stability portable moster 
scillater-——reedable and reset 
table to better than 20 parts 
per million. The PMO is being 
seed as a frequency meter and 
transmitter exciter from 2 to @ 
and is direct reading 
cycles on basic range 2 to 4 
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Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 


Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 


Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW", 
“ON", “OFF”, etc. 


Let the Dialco engi- 
neering department as- 
sist you in selecting 
the cight lamp and 
the most suitable pilot 
light for your needs 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 144” lenses. 


Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


lilustrations are ap- 
prox, 70% actual size 
. (A) No, 8-1930- 
LLL sub-miniature 
pilot light...(B) No. 
5213086-991, with mul- - 


tivue cap...(C) No. MUI 


922210-111, dimmer ee 1) 

type...(D) No. 47901 De —s 

with light shield cap. Gi LL al 
i aa 

Write for Catalogues 

L-151, L-153, and 1-154 

“\ 


ART AVE. » BROOKLYN 37, W. Y. 


Want more information? Use post card on last page 
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NEW BOOKS (continued) 


trical engineering at the Swiss 
Federal Institute of Technology in 
Zurich. Some of the authors are 
active at the university, others in 
industry. Each of the first three 
issues three papers; 
further issues are scheduled to ap- 
irregular sequence, and 
later ones may already be 
available but have not reached this 
reviewer. 


contains 


pear in 


some 


Subjects 


The papers deal with a wide vari- 
ety of subjects in electrical engi- 
neering, with considerable empha- 
Here 


transistors 


sis on power transmission. 
are the first nine titles: 
in power stages; fine migration on 
switch contacts; corona losses on 
absolute volt- 


high-voltage lines; 


ago measurement; insula- 
high 
circuits for the 
former; progress 


plastic 
equivalent 
trans- 
report on some 


tion at voltage; 


loss-free 


insulating materials; audio control 
pulse transmission over power sys- 
tems; statistics of arc-back in 
thyratrons. Papers scheduled for 
later issues deal with control sys- 
tems for electrical drives, behavior 
of electrical machinery with period- 
ically varying voltage and fre- 
quency, selected problems of cur- 
rent or voltage stabilization, etc. 


Transistors and Fine Migration 


Among all the papers mentioned, 
only the one on transistors belongs 
in the electronic field; this one 
was written by M. J. O. Strutt who 
leads the seminar and edits the 
publication. 

To this reviewer who cannot qual- 
ify as an expert on any of the sub- 
listed, some of the papers 
seem unusually stimulating. One 
excellent example is the paper on 
fine migration between contacts. 
Knowing very little about the sub- 
ject, we are first reminded that 
there is course migration—caused 
by arcing——and fine migration 
metal migrates from anode to 
cathode even when no visible sparks 
are produced, Next we learn that 
fine migration occurs because just 
as the contacts part, the last tiny 
bridge of metal liquefies. This in 
itself would not account for the 
asymmetry observed; we are now 
reminded of the Thomson effect: 
current through a homogeneous 
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APPLICATION 
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Here's practical 
enable you to understand clearly the 
eration of theme mportant cireult com 
| ponents, In straightforward terma, this 
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| knowledge of the properties and applica 
| tions of tranaiatore 


Transistor design, functions, and per- 
formance are fully explained at a techn! 
cal-engineering le Theory te kept to a 
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| tion to practical needs. Manufacturing 
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wllurgical and production aspects 


The book presents valuable information 
| on such important topics as cascading of 
| transistors, silicon and germanium prepa 

ration, the intermetalli compounds and 
criteria for their selection aa tranelastor 
materials power transistors, high fre 
quency transistors, and a host of related 
subjects, Technicians, engineers, and ad 
vanced workers in electronica alike w 
find thie book of positive and practical 
help 
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noerne Laboratories, and Harry L. Owens, Chief, 

Solid State Devices Branch, Signal Corps Engineer 
| ing Laboratories. 314 pages, 115 iMus., $6 
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use—keyed to needs of utility in- 
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VHF-TV spectrums. In field use it 
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a-c lines, a built-in ‘battery 
changer is an additional feature 
of the Model 400 
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continued 


conductor produces extra heat in 
regions where a temperature gradi- 
ent exists, and this extra heat is 
positive or negative depending on 
the polarity of the gradient. Thus 
the location of the hottest point on 
Avail 
able data for the Thomson effect 
indicate that the metal should mi 


the liquid bridge is shifted. 


grate in the opposite direction, but 
the authors show through measure 
ments that the effect 
polarity at elevated temperatures, 


changes 


and they finally prove their point 
by compensating for the effect 
through introducing an artificial 
asymmetry which successfully sup 


presses fine migration. 


Evaluation 


These papers were evidently writ- 
ten for an audience composed of 
specialists in many different fields; 
every author had to make his point 
vith greater clarity than might 
have been necessary in a group of 
listeners thoroughly familiar with 
his subject. For this reason, per 
haps, and also because these papers 
often go back to fundamental 
physics, they seem more interesting 
to this reviewer than many articles 
in electrical engineering journals 

ROBERT ADLER, Research Depart- 
vent, Zenith 


( hicago, Illinoi 


Radio ¢ ‘orpora fron, 


Zur Theorie Der 
Elektronenstrahlrohren 
Mit Periodischem Aufbau 


By Dr. HEINRICH DerRPLER, Verlag 
Leemann Zurich, Zurich, Switzerland 
19541, 54 p., 6.25 Swiss france 

THIS SMALL 53-page booklet on the 
theory of periodic traveling wave 
book for 
specialists in a rather narrow field 
of endeavor, for 


tubes must remain a 
although the 
mathematics and even the physical 
background of pertinent electro- 
magnetic theory are explained at 
length, the tubes themselves are 
barely described. 

The book is divided into two 
parts: A general treatment, by one 
of the several available methods, 
of the interaction between an elec- 
tron beam and the waves propaga- 
ting within a periodic guide and 
an application of the formulas ob- 
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NEW BOOKS (continued 


tained to particular kinds of struc 
tures. 

The genera] theory is a mixture 
of two approaches: A small-signal 
field approach within the beam 
which leads to the usual selations 
between current, space charge, 
axial electric field and velocity, and 
a correlation by analogy between 
the quantities thus defined and the 
currents and voltages at each stage 
of an array of equal quadrupoles. 
The impedances defining the quad- 
rupoles represent the effects of the 
shape of the guide. The analogy 
exists only in cross-sections separ 
ated by the spacial period of the 
guide. Sets of difference equations 
ensue which are simply solved. 
Focusing by an infinite-axial mag- 
netic field is assumed. No effert is 
made to derive the quadrupole im- 
pedances from the geometric para- 
meters of the guide. The use of a 
continuous Fourier integral for ex- 
pressing the axial field, instead of 
introducing the concept of space 
harmonics and thus only a Fourier 
series, leads to a lengthy and quite 
unnecessary approximate integra- 
tion in the complex plane. 

The theory is applied to the mul- 
ticavity klystron, the disk-and-rod 
structure and the space harmonic 
amplifier. By choosing to represent 
the three types of structures by 
simple quadrupoles well suited to 
show the analogies and differences 
between the structures, the author 
obtains a clear and concise repre 
sentation of the basic properties of 
those tubes 

The book, although published in 
1954, was written in 1952 which 
may account for the lack of men- 
tion of the backward wave prop- 
erties of space harmonic ampli- 
fiers and oscillators. This omission 
is regrettable in view of a lengthy 
discussion on the stability of a 
forward space harmonic amplifier 
which closes the book.—PHILIPPE A. 
CLAVIER, Research Department, 
Zenith Radio Corp., Chicago, Til 


Klements of 
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By WILLIAM MARCUS AND ALEX LEVy 


VcGraw-Hill Book Co., Ine, Neu 
York, 2nd Edition, 1955, 566 p, $6.00 


STEP-BY-STEP procedure for servi 
ing superheterodyne receivers is 
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(continued 


amount of 
in this 


fair 
elementary theory 
book. The dynamic servicing tech- 
nique is stressed with the authors 


described with a 


radio 


giving the reader an early intro- 
duction to the signal generator. 
The book winds up with an outline 
of servicing procedure augmented 
by case studies of receiver faults 
and a chapter of tips on setting up 
the service bench. 

New material in this edition in- 
cludes information on the electronic 
multimeter and chapters on battery 
and three-way portables; and f-m 
receivers. 

The book is written on the voca- 
tional school level and will be useful 
to anyone practical 
knowledge of radio servicing. It is 
designed to correlate with a series 
McGraw-Hill text films.— 


desiring a 


of six 
J.M.C, 
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Multipole Fields. By M. E. Rose. John 
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knowledge of quantum mechanics and 
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O. T. Zimmerman and Irvin Lavine 
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N. H., 2nd Edition, 1955, 501 p, $5.00 
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list of conversion factors recently re 
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fundamental values. New material 
includes foreign conversion factors 
and monetary equivalent table of 
physical constants and expanded con 
version table section 
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minimum but a bibliography of more 
detailed transistor theory is included. 


Bibliography and Abstracts on Elec- 
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Pa., 1955, 80 p, $1.00 (paper). Supple 
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references collected up to January 1, 
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ture hermetically-sealed pulse transform- 
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NEW BOOKS continued 


1954. Subject and author indexes are 
given together with brief abstracts 
of -pupers. 


Electricity. By Eric de Ville. Penguin 
Books Inc., Baltimore, Maryland, 1955, 
159 p, (paper). Traces develop 
ment of science of electricity and 
magnetism from early discoveries to 
television, radar and atomics. Written 
for the layman 


65 


Elements of Television Servicing for 
Bench and Field. By Abraham Marcus 
and Samuel E. Gendler, Prentic« 

Hall, Inc., New York, 1955, 587 p 
trade $7.35, text, $5.50. Designed for 
classroom teaching, this book describe 

techniques for servicing television ré 

ceivers both in the shop and the 
customer’s home. Includes material on 
uhf circuits and theory and practice of 
ervicing color tv receivers 


Operation TV. By Stephen E. Mada 
Vantage Press, New York, 1955, 81 p 
$2.50. Written for the television viewer 
without technical knowledge, this book 
explains how the set works and how 
to adjust it for the best picture Thi 
not a fix-it-yourself book. Portior 
are included on color receiver 
Nuclear Shell 
y Maria Goeppert Mayer 
Hans D. Jensen. John Wiley & 
Inc., New York, 1955, 269 p 
Discusses topics such a 


Elementary Theory of 
Structure. By 


and J 
Son 
$7.75 
pins and 
pole moment 
transitior 
ind 


nuclear 
quadru 
, beta decay and isomeri 
Contains e» 


magnetic moment 


tensive table 
graphs of nuclear data 

Bibliography on Hearing. By P 
acoustic Laboratory, 
versity. Harvard 
Cambridge, 


ycho 
Harvard Uni 
University 
Massachusetts, 1955, 
p, $7.00. Contains well 10,000 
titles ineluding all entries in earlier 
vork. Entries are listed alphabetically 
by author. A classification | 
“also neluded 


594 


over 


ubje ct 


lables of Sines and Cosines for Radian 
Arguments. By National Bure: of 
Standard Government Printi 
Office, Washington, D. C., 1955, 278 
$3.00. Extended and corrected rei 

of mathematical table published 
1940. Table of conversion factors fr: 
degrees to radian and 


provided 


converse! 


'V Field Servicing Manual, Vol. 4. B 
Harold Alsberg. John F. Rider Pub 
lisher, Ine New York, 1955, 160 | 
$2.40 (paper). Servicing data for Ger 
eral Electric, Hallicrafters and Hoff 
man television receivers 


Pieture Book of TV 
By John F. Ride 
Publisher, Ince., 
(paper). Abnormal waveform 
tures for various video i-f 
amplifier circuit trouble 


Vol 3 
Rider 


195 », SI.BO 


Troubles, 
taff. John Ff 
New York, 
and pi 


and deo 


Almost Periodic Functions. By A. 8 
Besicovitch. Dover Publications, In 
New York, 1955, 108 p, $8.50 (cloth) 
$1.75 (paper). Reprint of summary of 
two stages of development in Bohr’ 
theory of almost periodic functions 


The Continuum and Other Types of 
Serial Order. By Edward V. Hunting 


Press, | 
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with three-channel type C, OA-11/FC and 
OA-12/FC systems. The fourth toll-grade channel 
has been obtained by advanced filter and 
oscillator-network design without changing the 
frequency allocation or degrading the per- 
formance of the three carrier channels or of the 
physical circuit. Transmission in one direction is 
in the band 3.4 kc to 15.65 kc, and in the other 
direction in the band 17.95 kc to 31.4 ke. On 
copper conductors repeater sections average 
200 miles, and high-grade circuits several 
thousand miles in length can be maintained 
under all climatic conditions. 


Type AN/FCC-10 Carrier-Telephone Terminal manufactured 
for the U.S. Army Signal Corps. This terminal includes regu- 
lated-tube rectifiers, d-c telegraph composite sets, line pro- 
fectors, operator's telephone set, 4-wire terminating sets, v-f 
signal converter type CV-399/ FCC, and all accessories to form 
a complete packaged 4-channel terminal. It is moisture- and 
fungus-proofed, and meets all applicable MIL specifications. 
It is a-c operated. 


RADIO ENGINEERING PRODUCTS 


1080 UNIVERSITY STREET, MONTREAL 3, CANADA 
Telephone: UNiversity 6-6887 Cable Address: Radenpro, Montreal 


MANUFACTURERS OF CARRIER-TELEGRAPH, CARRIER-TELEPHONE AND BROAD-BAND RADIO SYSTEMS 


HEYCO NYLON STRAIN RELIEF BUSHINGS BRPiaereatwen 
CUT PRODUCTION COSTS AND IMPROVE Berry Tez vite. 


UME WITH 25 YEARS 
STAMPING 

EXPERIENCE 

HAS MODERN 

PRESS CAPACITY 
FOR OVER 


2,000,000 
FINISHED 
STAMPINGS 


PER DAY. 
ASK FOR BULLETIN 33 


v4 NY \ 
I a 
1—~SLIP OVER WIRE 
2—SNAP INTO HOLE 
With Heycos it’s no longer necessary to tie wire fo 


knots or use insulating grommets. Product life 
is increased and product appearance is greatly 
enhanced. 


HEYMAN MANUFACTURING COMPANY 
Kenilworth i> New Jersey 


Send wire sizes for free 


samples and specifications. 


Want more information? Use post card on last page 


NEW BOOKS (continued) 


ton. Dover Publications, Inc., New 
York, 1955, 82 p, $2.75 (cloth), $1.00 
(paper). Reprint of a book which ap- 
peared first in 1905 as a reprint from 
the Annals of Mathematics 


Basic Vacuum Tubes and Their Uses. 
By John F. Rider and Henry Jacobo- 
witz. John F. Rider Publisher, Inc., 
New York, 208 p, $3.00 (paper), $4.50 
(cloth). Explains function of diodes, 
triodes and multielectron tubes in non- 
mathematical terms. Cartoons are 
used to illustrate flow of electrons. A 
few basic circuits are given. 


Biennial Report 1953 and 1954. By Na 
tional Bureau of Standards. Govern 
ment Printing Office, Washington, 
D. C., 162 p, 60¢ (paper). Electronic 
developments reported include Dyseac 
high-speed computer, x-ray televising 
and automatic production of electronic 
equipment 


TV Repair Questions and Answers 
(Front Ends). By S. Platt. John F. 
Rider Publisher, Inc., New York, 1955, 
128 p, $2.10 (paper). Includes ma 
terial on antennas, transmission lines, 
mechanical and electrical details of 
tuners, uhf converters and boosters 


Some Characteristics of Image Orthi- 
con Camera Tubes. H. L. Wuerffel 
and D. E. Webb. Naval Research Lab 
oratory, 1955, 43 p, distributed by Of 
fice of Technical Services, Washing 
ton, D. C., $1.25 (paper). Highly 
technical discussion illustrates how 
image othicon tubes may be operated 
in a variety of ways which differ from 
tandard television operation. 


ASTM Standards On Glass and Glass 
Products. American Society For Test- 
ing Materials, Philadelphia, Pennsy]- 
vania, 1955, 136 p, $1.50 (paper) 
Supercedes the previous edition pub 
lished in 1950. Includes specifications 
for cellular glass insulating block, 
glass containers, insulators and tex 
tiles. Eighteen methods of test, three 
specifications and one list of defini 
tions are given. 


Picture Book Of TV Troubles—Vol- 
ume 4—AGC Circuits. John F. Rider 
Laboratories Staff. John Ze Ride 
Publisher, Inc., New York, 1955, 96 p, 
$1.80 (paper). cee ‘of faulty 
tv test pattern displays and ert wave 

forms enable the technician to trouble 
shoot faults in television receiver age 
circuits. 


Selling Your TV-Radio Service. Gen 
eral Electric Tube Department. John 
F. Rider Publisher, Inc., New York, 
1950, 64 p, $1 (paper). Deals with 
the business side of TV-radio service. 
Methods discussed have increasing 
sales. Includes direct mail, window 
and store display and various adver 
tising media. 


r'V Repair Questions and Answers 
a Circuits. Sidney Platt. John 

Rider, Inc., New York, 1955, 128 p, 
$3. 50 paper. Uses question and an- 
swer approach to discuss trouble- 
shooting faults in video circuits of TV 
home receivers. Book covers video i-f 
circuits, detectors, amplifiers, d-e re 
storers and age circuits. 
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&G.C.- 


TELEPHONE-TYPE 


RELAYS 


Include Types for Most 
Applications 


Over a_ thousand different 
windings, an even greater number 
of spring combinations, many va 
riations in spring thicknesses and 
contact-types, can be furnished by 
the General Electric Company, 
Limited, of England, thereby as- 
suring a relay to meet most needs 
Telephone-type relays of the con- 
ventional communication _ type, 
polarized relays, double-armature 
type relays, relays with fast, 
medium or slow operate or release, 
high-voltage special-pur 
pose use, are among those fur 
nished by G. E. ¢ 


© Sensitivity—20 to 250 milliwatts. 

© Current-carrying capacity of 
contacts—up to 5 amperes, at 
250 volts a-c/d-c 
Coil operation 
a-c/d-c. 
Spring-contact assembly 
650 volts a-c/d-c 
Buffer-block — maintains 
rate adjustment of springs 
Self-cleaning contacts 
Tropicalization, if requested, by 
impregnation and metal finish 


relays, 


up to 650 volts 
up to 


accu 


The standard telephone-type 
relays most commonly used have a 
range of winding resistances from 
0.1 ohm to 20,000 ohms; twin- 
domed contacts of silver or plati- 
num, arranged so that in operation 
they are self-cleaning; operating 
coils of single or multiple winding 
that can be inductive, non-induc 
tive, or balanced, with the ends 
brought out to solder-lug termi 
nals 


For complete information write to 


IMTRA CORPORATION 


58 Charles St., Cambridge 41, Mass. 
—sole agents in U.S.A 


Want more information? Use post card on last page 
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Backtalk 


Jeeps and Electrons 


DEAR SIRS: 


WE NOTED with interest your al 


ticle, p 12, Aug. 1955, titled “Auto 


Industry Eyes Electronics”. How 


ever, through some error, you 
failed to mention the Electronics 
Division of Willys Motors, 
Toledo, Ohio 

This division was 


early 1951 


Inc. at 


formed in 
with the first majo) 
project being the design and devel 
opment of mobile training units fon 
the Martin 


past four 


missile During the 


vears, all types of 
test equipment have been designed 
and built for Government missile 
projects 

Other contributions to the elec 
tronics industry include a flat ty 
flight 


radar and gyro simulators, 


tube, recorders, ion trap 
tubes, 
audio-visual systems, and numerous 
specialized pieces of electronic test 
equipment 

Today, Lne Kle« 

on has research and development 
Toledo and Palo Alto, 
California with manufacturing fa 


cil Oakland and Richmond 


tronics Divi 
plants it 


ities in 


California 


LOWELL M. 


Il-F Transistor 
Transformers 


DEAR SIR 

I WAS delighted to ee tne 
featured on the 
August issue of ELE 


vell as its designation 


erenced article 
cover of the 
rRONICS, as 
as an ELECTRONICS Reference Sheet 

here are, however, some error 
n the article as published which 
rrected Undoubted! 


hould be e 
there will be several letters regard 
ing the errors and this will be the 
easiest way to ans 


The only 


the computation of taps 


ver them 
serious errors involve 
and turns 
ratios, Eq. 3, 4 and line 42, colum: 
4, p 160, which will give incorr: 
results if used as they stand 


The eq lations should ne Col 


Closely Regulated 


VS be MY en 


Proven 
NELLA 


STAVOLT’ 


POWER 
RECTIFIERS 


Greatly simplified and 
stable circuitry with all-magne- 
tic control. Fast response, no 
warm-up time, no hunting or 
drifting. Finest materials, 
encapsulated components. 
Lighter weight, smaller size, 
rugged. Mobile or station- 
ary models of permanent 
dependability. 


11 standard 28-volt 
models up to 1500 amps 
Meets Spec. MIL-E-7894 


Write for interesting information 
on STAVOLT rectifier 


h 


McCOLPIN-CHRISTIE CORP. 


Want more information? Use post card on last page 
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t 
t, 
t 
1, 
As 
~~ N UNPRECE DO EE 


- NTED ACHIEBVENMEN T 
whe 
5s FROM rT 4 SPECIALIZE DO RADAR- 


TESsSTIinG LABORATORIES Oo F THE U Ss 


ELECTRONICS CORP OF AMERICA 


NVM LOR) 0 ean 
Magnetron lester 


FIRST AND ONLY UNIT OF ITS KIND 
IN THE WORLD! 


ONLY 812” x 12” x17” IN SIZE 1 oisy 


_ 


TESTS: 


eK Bande X Bande 


S Band ¢ and all othe 


QUALIFIES: 


e All type ot Magnetron 
Tubes 


u. Ss. ELECTRONICS 
CoRPORATION 
of America 


BOO SLATERS LANE + ALEXANDRIA VIRGINIA 
Cable Address USECO + Telephone OVeriook 3-5100 


with 


dao tas? page 


MEASURES: 
¢ Frequency ¢ Peak Mod 
ulation Voltage « Peak 
Power Output ¢ Filament 
Voltage ¢ Diode Current 


@® Operates simply, 


speedily and 
accurately 
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web folas. 


ELECTRONIC EQUIPMENT 
REMANUFACTURED and 
MODERNIZED by 


vu. Ss. ELECTRONICS” 


CONVERSION DIVISION 


AIRBORNE RADARS, SEARCH RADARS, ANTI-AIRCRAFT 
RADARS, and WEATHER RADARS .. . modified or not, complete 


with drawings and any quantity of spare parts 


SCR 720-A, B or C SCR 584-A or B SCR 682-A 
AN APS-6 or 6A SCR 291-A AN APS.4 


and others 


TUBES, with certified data, fully guaranteed 


MAGNETRONS KLYSTRONS 
CATHODE RAY TUBES SPECIAL PURPOSE TUBES 
TRANSMITTING TUBES GENERAL PURPOSE RECEIVING TUBES 


TEST SETS —PRE-CALIBRATED FOR RELIABILITY 


™8 45-E SPECTRUM ANALYZER ™ 12 STANDING WAVE INDICATOR 
TS 13-AP X-BAND TESTER TS 35A AP SIGNAL GENERATOR 


and several others in the TS series 


OTHER ELECTRONIC EQUIPMENT INCLUDING: 


TRANSFORMERS RADIO EQUIPMENT COAXIAL CABLES 
GENERATORS NETWORKS TELEPHONE CARRIERS 


@ Highly specialized in RADAR TRAINING EQUIPMENT for military 


and general purposes Instruction book provided in your own language 


@ Equipment designed, modernized or re-designed to fit your own 


specification One-year quaranty Drawings and Test Data ipplied 


write, wire or phone our “CONVERSION DIVISION” 
for full details and free estimates. 


at ai at 4 wl <2 a 
a sea. @ 7 “ &. 
d ba e ie * ae RH ET 
= » =, 


lcinn U. S ELECTRONICS 
eee CORPORATION 


manufacturing 


assembling of America 


festine 
ing BOO SLATERS LANE + ALEXANDRIA VIRGINIA 
Cable Address USECO + Telephone OVeriook 3-5100 


At tely ect wit ‘ the 4 — 
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© Military or special yokes and focus coils designed to your specifications 
© Production yokes for TV sets 
For your answer to yoke problems write Dr. Henry Marcy today @ 


ntTont 


INSTRUMENTS, INC. 
100 Industrial Road * Addison, Ill. * Phone: Terrace 4-6103 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 


tips on how to read more profitably. Write for the 
“WHY and HOW booklet.” 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 


Want more information? Use post card on last page 


BACKTALK (continued) 


rected to read 


n Vi,/R 

n’ VR R, 
line 42, column 3, p 160 

n’ = VR,/R, V¥50/ 120,000 = 0.0205 

Other errors, not so serious since 
they will not result in incorrect end 
results, are as follows: 

(1) In the Summary “Designed” 
should read “Design” 

(2) Lines two and three, column 
3, p 157 should be deleted 

(3) Line three, column 2, p 158 
should read Af BW/2 

(4) Line 23, column 1, p 161 “ 
Eq. 2 and 4 may be —” should read 

Eq. 2 and 6 may be 

(5) Line 26, column 1, p 161 
“for (f,/Af>1)” should be “for 
(7,/a >)” 

(6) The denominator of the 
equation immediately following 
should read 2+ (Af/f,) instead of 
2+ (f/f.) 

(7) The denominator of the 
next equation should read 

f./Af) +4 instead of (f,/af)4+2 


RoGer R. WEBSTER 


tpparatus Divisiea 
fera Instrumente 
Dhallas Tera 


Computers Do 


Business Chores 


Instructions are given by operator at 
the desk to the model 702 electronic 
data processing machine at IBM's new 
business computing center in New York 
City. In the background, eight magnetic 
tape units feed in and abstract informa 
tion from the machine. Each 2,400-foot 
reel of tape can contain over 5 million 
letters, digits or symbols. Of these 40 
million characters, 15,000 are available 
each second 
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PROFESSIONAL SERVICES 


Consulting—Patents—Design—Development—Measurement 


Radio, Audio, Industrial Electronic Appliances 


AIRPAX PRODUCTS CO. 


Development Division 


Specialists in the 
Design and Manufacture of 
UNUSUAL TRANSFORMEKS AND RELAYS 


Middle River Baltimore 20, Md 


ANALYSIS INSTRUMENT CO. 


Consultants on Magnetic Problems 


Magnetic Materials Tested 
Special Magnetic Devices Designed 
Magnetizing & Testing Equipment Supplied 


P.O. Box 7 Pequannock, New Jersey 


H. O. BIXBY ASSOCIATES 


Consultants to the Blectronio Industry 


SURVEYS-—PROMOTIONS.-LIAISON 
PERSONNEL PLACEMENT rECHNOLOGY 


228 Main &t Cambridge 12, Mass 
ELjot 4.0404 


THOMAS H. BRIGGS 


& ASSOCIATES 


hieclrons ( i ‘ 


Kiectron Tubes Automat Product Surveys 
Tube Materials & Kellat Servo mechanisms 
Engineering and produetion fac 8 


Box 185 KD22 Norristown, Penn. Tel. No. 8-76T1 


CROSBY LABORATORIES, INC. 


Murray G. Croshy & Staff 


Radio - Electron 
Research Dev pment & Manufacturl 
Cor inication, FM & TV 
Robbins Lane. Hickaville, N. ¥ 
Hicksville 3.3191 


DELAWARE PRODUCTS CO. 


Analog Voitage to Digital Conversion 


Digital Voltage Recording Systems 


I esign-De veloy ent-Manufacturing 


100 Broadway Camden 3, N. J 


EDGERTON, GERMESHAUSEN 
& GRIER, INC. 
naire y ne a hm ieiiel y 
Photoelectricity Pulse Techniques Timing 
High-speed and Electronic Flash Photography 


Telemetering - Industrial Television Applications 
16@ Brookline Avenue Boston 15, Mase 


ihil 


Eldico of New York, Inc. 


Ploneers of Television Interference Bll nation from 
Trenemitters, Induction Heaters, Diathermy and ete. 


Donald J. 8. Merten & Engineering Staff 


12 EB Becond St Mineola, L. 1, N.Y 


Pioneer 6.5212 
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CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems. 


ELECTRONIC RESEARCH 
ASSOCIATES, INC. 


TRANSISTORIZE” YOUR PRODUCT! 
Complete Service in consulting, research levelop 
ment, and production on Transistor circultry, prod 
ucts and Instrumentation 


67 East Centre Street Nutley, N. J 
NUtley 2.5410 


ERCO RADIO 
LABORATORIES, INC. 


Radio Communications Equipment 


Engineering - Desigr Development - Production 
Our 27th Year in Air to Ground 
Communications and Radio Beacons 


Garden City « Long Island « New York 


HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 
ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 


tinental Hill Gien Cove, N. Y 
Glen Cove 4-7300 


THE KULJIAN CORPORATION 


ELECTRONICS DIVISION 
¢ nsulting Electronic Engin ’ 
7 


Research, Development, Production of 
Automatic Controls Special Instrumentation 


1200 No. Broad St., Philadeiphiea 21, Pa 


Stevenson 2.9000 


Measurements Corporation 


earth & Manufacturing Engineer 


Houck MautTial A. HONNELL 
Joun M. van Baveen 


Specialists in the Design and 
Development of Electronic Test Instruments 


Boonton, New Jersey 


NEW ROCHELLE TOOL CORP 


FOR CERTIFICATION OF INDUCTION 
AND DIELECTRIC HEATING EQUIPMENT 
IN ACCORDANCE WITH F.C.C. RULINGS 
Mobile Test Unit Available Entire U. 8 
New Rochelle, New York 
Phone NE 2 


20 Main &t 


NIAGARA ELECTRON LABORATORIES 


CONSULTATION - DESIGN - CONSTRUCTION 
MFO. THE THERMOCAP KELAY 


zing in ition of prob f electronic 

physica netrumentation for the re 
analy a aboratory Industrial plant 
problems also invite 


1 
1 
Andover, New York ¢ 


able Address’ NIATRONLARB 


PICKARD & BURNS, INC. 


Consulting Electronic Engineer 


Analysis and Evaluation 
of Radio Systems 
Research, Development and Production 
of Special Electronic Equipment 


240 Highland Ave Needham 94, Mass 


ALBERT PREISMAN 


Consulting Engineer 


Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks 
Industrial Appliances 
AMillated with 
MANAGEMENT. TRAINING ASSOCIATES 


$224 16th &t., N. ¥ Washington 16, DBD. C 


KARL F. ROSS 


Registered Patent Age 
(U. §. and Canada) 


Specializing in electronic patent matters 


65 Broadway, New York 7, N.Y WoOrth @-3448 


THE TECHNICAL 
MATERIAL CORPORATION 


Communications Contuliltant 
Systems Engineering 
General Offices and Laboratory 
700 Fenimore Kd., Mamaroneck, N. ¥ 


TELECHROME, INC. 


Electronic Desten Specialists 


COLOR TELEVISION EQUIPMENT 
Flying Spot Scanners, Color Synthesizers, Keyers 
Monitors Oscilloscopes and = Helated Apparatus 
J. BR. Popkin-Clurman, Prea. @ Ch. Bngr 


88 Merrick Rd Amityville, LD. L, N.Y 


WALSH ENGINEERING CO. 


Design and I 
f Klectronic Apparatua 


n which Transformers and Magnet Compone 
are especially tnportant factors in Performance 
me, Weight and/or Const 


| DeHart Mlace Elizabeth, N. J 
Elizabeth 2.7600 


WHEELER LABORATORIES, INC 


Ktadio and Electronics 
Consulting Kesearch Development 
nF Cireulte Lines Antennas 
Microwave Components Test Equipment 
Harold A. Wheeler and Engineering Staff 
Creat Neck, N.Y HiUoter 2.7876 


YARDNEY LABORATORIES 


Researth-Design-Development 
Klectro Chemical Generators of Energy 


40-46 Leonard Stree Werth €-31066 
New York 13, N.Y 





CONTACTS 


FOR THE FIELD OF ELECTRONICS 


ass we ee oOo 4 


EISLER MANUFACTURES COMPLETE EQUIPMENT 


WELDERS FOR SPOT & WIRE BUTT 
RADIO, TY TUBE EQUIPMENT & REPAIR UNITS 
INCANDESCENT, FLUORESCENT MFG. EQUIPMENT 
NEON SIGN MAKERS EQUIPMENT, GLASS LATHES 
ELECTRONIC EQUIPMENT, VACUUM PUMPS, , 
Wet Glass SLICING & CUTTING MACHINES for Lab Use 
TRANSFORMERS, SPECIAL & STANDARD TYPES 


EISLER ENGINEERING CO., INC. 


751-A So, 13th St. 


° PLATING « 


Precision 


Industrial 
GOLD and SILVER 


of all Description 
GOVERNMENT CERTIFIED 


GARREPY PLATTERS INC 
11.19% Bartlett $F, 
Lae) ee Lew) 


Worcester, Moss 


ETCHED CIRCUITS 
24 HOUR SERVICE 


On 
SAMPLES, MODELS & PROTOTYPES 
SILK SCREENS MADE TO ORDER 


ROWE ENGRAVERS 
492 €. 39 St Paterson 4, N. J 
—_—— = oo oe oe ee ee ee ee oe oe oe oe 


fL SODERING 


BRAZING & WELDING 


1.8. ALLEN CO. INC. Chicage 31, Hi 


6751 BRYN MAWR AVE 


Newark 3, N. J 


ooo, . 


SAUEREISEN 


CORROSION-PROOF CEMENTS 


offer complete resistonce to both acids ond 

athaties in steel mills, chemical plonts ond 

“Tr J-ted processing industries, Send dive-prints oF 
|__|) sketches, so we moy recommend proper 

coment to wie. Write for lotest cotaleg 


TRIAL ORDER 
FOR ACID AND ALKALI USERS 


Mandy quort cans for making com- $7.50 


porative tests=—B8 different coments 


Te i Td ir ee 


a a re ar ae | 


WALKIE — RECORDALL 
OU ee ae a ana 


it MMS ied” Permanent, unalterable indexed 
UP TO 4 HOURS only 3c per br. Re ‘ 
ee lefcase with hidden mike 
ames conferences, lectures, dictation, 2-way 
Cee iste ee Lee phone while walking riding. flying 
At ae eee BES) MILES REPROOUCER CO, INC 
Lite Lae le 612 Broadway, W.Y.3,4.¥. Dept. & 


This CONTACTS Section 


supplements other advertising in this 
issue with these additional announce 
ments of products essential to efficient 
and economical production and mainte- 
nance. Make a habit of checking this 
page, each issue. 


~ MANUFACTURER'S REPRESENTATIVES 


As a service to readers, ELECTRONICS presents the advertisements for some 


of the leading manufacturer's representatives in the electronics industry. 


These 


firms are qualified to help the Manufacturer with his distribution problems; the 


Buyer with his product needs. 


5 BOSWORTH & CO. 


Representative 


OTR MENTATION 


Unive es 
@ Area 
1, Ne 


ART CERF & CO. 


LEADING ELECTRONIC LINES 
Regular Coverage * 10 Men 


6 Stotes and District of Columbia 


Phone: Mitohel! 2-6744 
14 Broad St 
NEWARK N 


_~ 


\ JOBBERS 
Calling on ¢ INDUSTRIALS f 
AUDIO SPECIALISTS 
P. O. Boa 331, BAST POINT, GA 
Telephone (Atlanta) Fairfas 0046 
BRANCH OFFICES AT 
Burlington, N.C. * Birmingham, Ala. * Mt. Dora, Fila 
NY 


ENGINEERING 
SNISNOHIEVA 


404 


SAMUEL K. MACDONALD, INC. 


manufacturers representatives over 25 yeors 


1531 SPRUCE STREET, PHILA. 2, PA. 


ad aa Other Offices: 
Pennsylvenia « New Jersey ae 
Delaware ¢ Maryland Baltimere 
Virginia « West Virginia Washingten, 0.C 
ee 


OUR FOURTH YEAR" 
The NEWHOPE CORPORATION 
eo Hon 
i tir vet f the 
RADIO tv and ELEC TRON INDUSTRIES 
Four salesmen concentrating in Metropolitan New 
York City and New Jersey—in a 50-mile radius 


Tele e: LEx 


Ka . ‘ y ‘ ) 


Space available in this section is in units 
from one to four inches by one column 
Minimum order accepted is six insertions 
which may run on an every issue, or every 
other issue basis. Rates 


6 insertions: $24.00 per inch, per insertion 
12 insertions: $22.00 per inch, per insertion. 


Employment Opportunities 


SALES POSITION WANTED WITH 


MANUFACTURER OR 
MANUFACTURERS 
REPRESENTATIVE 


Electronics Engineer will apply his 8 
years’ experience to selling your prod 
ucts 


® Has circuit and systems design ex 
perience 
Knows products, including servo 
components, semiconductors, test 
equipment, etc, 
Has buying and contact experience 
Knows the buying § engineer's 
needs 


Los Angeles area preferred 


\ @ near 
130 W. Lan 

CHICAGO oN Vichigan Ave 

YAN FRANCISCO: 68 Poat 8 


POSITIONS VACANT 


Faculty Position, teaching, research (Solid 
State Physics) salary, rank, depender 
upon qualification Assistantshi; 
(Teaching, research, or combination Sol 
State Physics) leading toward MS Out-« 
tate tuitior waived 21600-1800 for 
month Z. V. Harvalik, Physic Dept { 
sity of Arkansa Fayetteville, Ark 


Graduate 


Assistant Presescer of Electrical Engimeering 
t North Dakota, Grand Fork 
Dakote Dutie teaching electr: 
ommunic: or course to undergra 
lent n advanced degree plus so 
il experience prefe: 
ipmit re 


‘ 
to Head, Electrical | 


“lucation- and experie 
I neering Dept 


Vibration Control equipment design manufac 
turer desire ibratior olator design suital 
for application to cha mounting of delica 
ind prec on equipment. Send brief des 

of design to P Electronics 


Opportunities for Electronics engineers and 
ph cists at the University of California. | 
perience with TV 
application of photo-electric devices such 
camera tuves and miltiplier phototubes 
mation thee concept IR system or optic 
engineering would be especially desirab 
Write with statement of qualifications to A 
stant Directo Visibility Laborat« 
cript Institute of Oceanography, Univer 
lifornia in Diego +, California 


tem design and circuit 


SELLING OPPORTUNITIES OFFERED 


Manufacturer's Representatives wanted for 
ne of olume compre on preamy 
amateu List territo lines and « 
chedule Ham Lim, Engr Bo 

Idah 

Northern New Jersey instrument manufacturer 

sutheastern, Ce 

end resun 


desire epresentatior r 
tral and We tat ‘lease 


RW f 


SELLING OPPORTUNITY WANTED 


Well established American firm in Japan spec - 
ne r ale of electronic equipment a 
oner é oom to accept additior 
on an excl ) All purchase 

yment ane d from our N York 


CHIEF ELECTRONICS ENGR. 
$12- 15,000—-NO FEE 
echnical and adm ' 
resea 
and 
“ign and 
CONTACT J. J. COOPER 
O'SHEA EMPLOYMENT SYSTEM 
‘AMERICA 8 LARGEST" 
Jackson, Chicago, til Tel.—-WAbash 2.( 884 
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GINEERS 
YSICISTS 


Seeking The Good Things Of Life? 


If you 
highly 
place to work 


reign to 


ore er gaged in the 


nteresting process 


your many talents 


management recognizes and rewards 


ceptional 
which will produce high yields of 
satisfaction as well 


of LIFE for you ond your family 


be sure to select as your employer an 


tablished 
company which Dy 
for ITS FUTURE is 
rtunity and 


telligent 
guaranteeing 
oppc security you 
nearly 75 
1 o leadir 


years 
g company in ar 
f dustry the 


diversified field of busines 


Electrical Engineers 


circuit designers to de- 
velop new circuit techniques 
and/or apply them to ad- 
vanced systems development 
that will lead to product 
design 


Physicists 

solid state components, 
with application directed to- 
wards electronic devices for 
BOTH Government and com- 
mercial uses. 


Paoli, Pa. 
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serious 


one which will give 


effort and creativeness 


as the GOOD T 


vigorous and highly $ 


are 


BURROUGHS 
expar a tional 
growing 


s equipment 


but 


of selecting a 


..) 
ull >roof of its forward | 0k, 


: RESEARCH LABORATORY in 


was establi 


cessing mac hines of 


personal 


HINGS 


RU PARAS =~ eA 


EMPLOYMENT OPPORTUNITIES 


LM LL RL 
POTENTIAL for SUCCESS 


7 tary TET Ks 


2, 


fomorrow 


Max 


be iy 


STN 


ished to create the 


! 


then, RECENT GRADUATES 


this is ar nvitation to 
; inquire about the 


opportunities this success 


possipie > share in the 


nas pany benefits a a 


cooperative 


aid which BURROUGHS 


b gh y Aer qualified mer 


As oar d work experience levels. 


Mechanical Engineers 
mechanism and electronic 


packaging design and devel- 
opment to meet Government 


and commercial customer 


acceptance. 


Logical Designers; Senior 


. for system design involv- 
ing interconnection of basic 
logical elements to effect 
arithmetical and logical 
function of data processing 
equipment. 


story has made 
valuable com- 
educa- 
is proud to q 
at BOTH graduate 


or EXPERIENCED MEN 
BOTH 


employment 


of 


Present Openings 
are in the fields of 
Communications, Data 
Handling, Electronic, or 
Electro-Mechanical Busi- 
ness Machines -. . includ- 
ing such specifics as High 
Speed Mechanisms, Paper 
Handling Devices, Mag- 
netic-Tape Transport Mech- 
anisms, Magnetic-Drum or 
Tape Applications, Guided 
Missiles, Radar, Telemeter- 
ing, Process Control Instru- 
mentation, Digital and 
Analog Computers, Trans- 
istors and Magnetic Ampli- 
fiers, Servo Mechanisms 
and Electronic Packaging 
ee. sy 
ois ot pis 
4 


Men eae TY ey 


Wet 2 AN 


ee 


Call or Write PLACEMENT MANAGER ‘For Interview At YOUR Convenience 


STG 


RESEARCH ae 
EE 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS, PHYSICISTS |) oe 
MATHEMATICIANS tn 
LINCOLN LABORATORY MICROWAVE & POWER TUBES 


and all that goes with it! 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
DIGITAL COMPUTERS, 
RADARS, soe 
COMMUNICATION SYSTEMS 


GENERAL G ELECTRIC 
Electronic Processing Systems to serve the 

needs of Air Defense and Military Combat In- 

formation Centers 


Engineers 
Physicists 
Metallurgists 


*making new ideas work 

* designing manufacturable tubes 
*an accelerating rate of growth 
* fundamental training 
*company sponsored courses 
*long-term personal benefits 
*an invitation to advance that 
*has your name on it. 


ENGINEER 
M, E. or E. E. 


COMPUTER DEVELOPMENT 


THIS BROAD PROBLEM INCLUDES: 


Microwave Circuits 
Systems Analysis Seti ‘sapiinenaing Wo Wile a en 
panding, stable company, with an out 
L cal D si standing position in the precision 
e gn electronic control industry 
Opening now available for an engineer 
Computer Programming able, to sesume responsibility, for the 
development of complete systems for 
fire control and guidance, or major 
System Operation Tog tly fo 
clude research and development in the 
fleld of complex analog or digital com 
System Evaluation ag 
A degree in electrical or mechanical 
engineering is required or the equival 
Pulse Circuits ent in experience, Send resume in oon 
fidence to 


Technical P A Dept. 2-500 
Background in engineering, or applied physics, or applied mathe- eee 


matics is applicable. Openings are available for experienced peo- 
ple who are creative and able to handle systems planning and 
analysis, and for less experienced people with the capacity to de 
velop along these lines. Experience with the military services is 


Division American Bosch Arma Corp 
Roosevelt Field, Garden City 
Long Island, N. Y. 


useful. 


The use of digital computers to control physical systems is a new 
and expanding field which offers challenging work. Training in 
digital computers and their application as control elements is 
given by the Lincoln Laboratory, since few candidates initially 
have such experience. 


Qualified candidates with Bachelor's or advanced degrees are en 
couraged to apply. 


COMMUNICATIONS 
ENGINEERS and TECHNICIANS 


EXCELLENT SALARIES 
MINIMUM PREREQUISITES 


ENGINEER EE Graduates with 3 years 


experience 
TECHNICIAN %per peetes 
experience. 
Write or phone Personnel Department Saneiones Oi can vanieee aot cae 


communication receivers oa ARO 


These openings are for positions in Lexington, Mass., a suburban 
area, 15 miles from Boston. 


IF YOU ARE INTERESTED IN THIS FIELD 


iipment. Also, men th aim'lar 


LINCOLN LABORATORY oe 


P. O. BOX 73 LEXINGTON 73, MASS. fo st ‘be wil illing to I Tent in United States and 


ge Saeeiibiitieana Engineers, Inc. 
710" Soustennth St.,N.W., Washington 5, D.C. 
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A new 


Engineering Building 


—_ SE Ye, i See | PRB mene bg 


AND WHAT IT CAN MEAN TO YOUR FUTURE! 


ELECTRONIC ENG. 
PHYSICISTS 
MECHANICAL ENG. 


Our new Engineering Building is one 


Lo research develypment 
} decign in thee tilde: 


COMPUTERS 
RADAR (Fixed, Airborne, Mobile) 


AIRBORNE COMMUNICATIONS 
& NAVIGATION EQUIP 


MISSILE GUIDANCE SYSTEMS 


manifestation of our continuing rapid 
growth. Yes, we are expanding both our govern 
ment and commercial business. This means 


you can step up your engineering career 


fast with us! You'll benefit from top salaries 

a secure future . placement at 

highest level of your capabilities . . . pleasant 

living in beautiful residential area. Simply drop 

us a postal card, briefly stating your educa 
tion and experience. We'll act fast 


and confidentially! 


Vore AHEAD with Bendix! 
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MOBILE COMMUNICATIONS 
AUTO RADIO 

MICROWAVE DEVELOPMENT 
TRANSISTOR APPLICATIONS 
TECHNICAL WRITING 
RADAR FIELD ENG. 


Address: Personnel Manager, Dept. J 


t: Radio 


DIVISION OF 
BENDIX AVIATION 


CORPORATION 


Baltimore 4, Maryland 








EMPLOYMENT OPPORTUNITIES 


ENGINEERS--—~ 


‘Creative Opportunities 
with Republic Aviation 


NOTE THESE REPUBLIC BENEFITS 


Antenna Engineer 
ro conduct uttern tudle 
nd oupesr rian flight 
College graduate M 
Electronic Instrumentation Engineer 
rhree te fi ve re aire fi ' trur niation exper 
equired Knowledge f tranaducersa umplifi 
ding j pr ised r é t 


Vt Math or E.1 


rec Please address compiete resume, outlining 
details of your technical background, to: 
Assistant Chief Engineer 

Administration 

Mr. R. L. Bortner 


STEP UMLsag AVIATZaNn 


FARMINGDALE, LONG ISLAND, NEW YORK 


eeeeeeveeeees 





Electronics Engineers 


expanding helicopter 
field offers you 
excellent opportunities 


The APPLIED PHYSICS LABORATORY 
of THE JOHNS HOPKINS UNIVERSITY 
offers an exceptional opportunity for 
professional advancement in a well 
established Laboratory with a reputa 
tion for the encouragement of individ 
ual responsibility and self-direction 


Our program of 


GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


provides such an opportunity for men 


1 
Both Junior and Senior electronics engineers are needed to work with those 


who design, test, and build rotary wing aircraft 


Challenging positions are open to men with experience or a good educa 
tional background in 


Radar 
Flight Test Instrumentation 
Strain Gage Circuitry 
Oscillographic Data Recording Systems 
Vibration and Temperature Measuring Systems 
Work on Automatic Control Systems— 

both test and development 
Automatic Pilot and Blind Flying Instrumentation 


qualified in: 


Design and Analysis of Pulse Circuits 


Research and Development in Radar and 
Microwaves 


Electronic Packaging 


Development of Telemetering Data 
Processing and Special Switching 
Equipment 


Magnetic Amplifier Design & Analysis 


Development and Application of Printed 


Not only will your professional achievements be recognized, but you and Circuits 


your family will enjoy many personal benefits. Servomechanisms and Control-System 


Analysis 


Apply in person or send complete resume to Please send your resume to 


Professional Staff Appointments 
R. L. Auten, Personnel Department 


SIKORSKY AIRCRAFT THE JOHNS HOPKINS UNIVERSITY 
Bridgeport 1, Connecticut 8609 Georgia Avenue 


Re, Silver Spring, Maryland a 
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EMPLOYMENT OPPORTUNITIES 
OVER 600 


EXPERIENCED ENGINEERS AND SCIENTISTS* 
CHOSE RCA SYSTEMS, DESIGN OR DEVELOPMENT 


CAREERS IN THE LAST VEAR! *Plus hundreds of service, 


recent graduates and other 


eng:neers 


SYSTEMS ENGINEERING 
COMPUTERS 

GUIDED MISSILE ELECTRONICS 
AVIATION ELECTRONICS 
ELECTRON TUBES 


TYPE OF DEGREE AND YEARS OF EXPERIENCE PREFERRED 


Chemistry 


FIELDS OF ENGINEERING ACTIVITY Engineers, || Engineers | Sctence | Glass Technology 


Metallurgy 


SYSTEMS 


equipmr 


AIRBORNE FIRE CONTROL 


+ 


-o|3 xP OO ZE 


DIGITAL DATA HANDLING DEVICES 


+ 


MISSILE AND RADAR 


“INERTIAL NAVIGATION 


aad 


COMMUNICATIONS 


DESIGN « DEVELOPMENT 


KINESCOPES (8B & W and COLOR), OSCILLOSCOPES—Flectron 
Optics—Instrumental Analysis—Solid States (Phosphors, High Tempera- 
ture Phenomena, Photosensitive Materials and Glass to Metal Sealing) 
RECEIVING TUBES — Tube Design—Test and Application Engineering 
Chemical and Physical Development—Methods and Process Engineering 

Advanced Development 
SEMI-CONDUCTORS — Transistors—Semi-Conductor Devices —Materials 
MICROWAVE TUBES — Tube Development and Manufacture (Traveling 
Wave—Backward Wave) 
GAS, POWER AND PHOTO TUBES —Photosensitive Devices— Glass 
to Metal Sealing 
AVIATION ELECTRONICS Rador—Computers—Servo Mechan 

ck ind Vit t Cir try Remote eat Transfer 


Aut t F yht 


COMPUTERS — Systems— Advanced Development — Circuitr Assemb! 
f y y 


Design— Mechanisms— Programming 


RADAR try — Ante 


MA f 


COMMUNICATIONS Microwave Aviation Specialized Military 


Systems 


RADIO SYSTEMS—HF-VHF—Microwave—Propagation Analysis 


Telephone, Telegraph Terminal Equipment 


MISSILE GUIDANCE yste f 


LP e ervo Mecha 


COMPONENTS — Transformers—Coils—TV Deflection Yokes (Color or 


Monochrome) — Resistors 


MACHINE DESIGN 


Mechanical and Electrical—Automatic or Semi-Automatic Machines 








Modern benefits program Liberal relocation assistance 
Mr. John RB. Weld, Employment Manager 


re e of educat Dept. A-15K, Radio Corporation of America 


30 Rockefeller Plaza, New York 270, N.Y 


RADIO CORPORATION of AMERICA 


Copyright 1955 Radio ( ot atwr Ane 
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TEN os 0 future for ELECTRONIC 


ENGINEERS, 


in these specialized fields 


MISSILES 


Research, systems analysis, development, and de- 
sign in guidance and control systems, systems 
component equipment, and systems operational 
test equipment. 


TEST EQUIPMENT 


Research, development, and design in Guided 
Missile operational test equipment systems and 
systems component equipment. 


MICROWAVES 


Systems analysis, development, and design in 
microwave circuitry and components for missile 
guidance systems, radar systems, and systems 
test equipment. 


RADAR 


Study, analysis, development, and design in highly 
advanced radar techniques, and electronic counter- 
measures. 


ANTENNAS 


Research, development, and design of airborne 
antennas in low-frequency, UHF, and microwave 
regions for missiles, radar, and countermeasures 
equipment. 


PACKAGING 


Encapsulation and subminiaturization design for 
reliability and produceability in missile guidance 
and control equipment systems, airborne radar 
systems, operational systems test 


equipment, 
closed-loop TV systems, etc. 


Career-minded men with several years specialized experience, and preferably with advanced 
degrees, are invited to join our rapidly expanding programs in industrial and military electronics 


Address inquiries to: 
Technical Employment Manager — 


FARNSWORTH ELECTRONICS CO., 


Fort Wayne, Indiana 


Ue 


‘ 
Electronic 


DESIGNERS ° 


ENGINEERS , 
How do you Measure success: ° 


others by 
But 


<S only by money 


qe 
e measure Sus 
Som it of their work 


they get Or 
nyoyrn nt i 
i uccess 18 4 combinanon of 


‘ 
yeasure ot 
; your efforts af 


the true 
both plus 
recognized an 

Melpar engineers fink 


nity tor professional gre 
ive staff withe 


the knowl dge that 


»p ciated 
ee { diversity and opport 
they enjoy being 
yut losing thes 
from Melpars 


ywth 


art of a highly creat 
and they beneht 
rated facilities for 
oncept through pro 


p 
individuality, system ft 
intes 


from design ¢ 


completely 
sponsibility 
ducuon 


To learn how 
jards send com} lete resume 


» to your 
Melpar measures ul ) 


to 


yw stan 
' sentative 


Technical Personnel Repre 


melpar, 


Subsidior of Westin house Air Broke Co 
s y sting c 


3000 Arlington Bivd., Dept. £-22, oo 
t, Watertown, mass. * 99 Firs ° 


oO 


11 Galen Stree 


Mechanical 


DRAFTSMEN 


e Network Theory 
e Systems Evaluation 
e Automation 
e Microwave Technique 
e UHF, VHF oF 
SHF Receivers 
e Analog Computers 
e Digital Computers 
eo Magnetic Tape 
Handling E quipment 
e Radar and 
Countermeasures 
eo Packaging 
Electronic Equipment 
oe Pulse Circuitry 
e Microwave Filters 
eo Flight Simulators 
e Servomechanisms 
. Subminiaturization 
e Electro-Mechanic al 
Design 
e Quality Control 
& Test Engineers 


SALES ENGINEER 


Well established (since 1934) small 
manufacturer of precision elec- 
tronic instruments requires a Sales 
Engineer. We are located in a 
pleasant, active, rural community 
and our business is primarily com- 
mercial. Our personnel policies are 
modern and forward looking. 


You will need a degree in EE and 
3 to 5 years of engineering experi- 
ence with electronic equipment or 
equivalent. Sales experience would 
be helpful but is not required. 


Your work will include home office 
and field duties; demonstration of 
our instruments, customer techni- 
cal assistance, and evaluation of 
customer needs. You will be paid 
a salary commensurate with your 
ability. 


Please forward complete resume to 


BOONTON RADIO CORPORATION 


BOONTON, NEW JERSEY 


Falls Church, Vo- 
Cambridge, Mass. 


= 
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EMPLOYMENT OPPORTUNITIES 


i you qualify, _ is the 


... and the future is 
brighter than ever for 


"ELECTRONIC and MECHANICAL 


ENGINEERS 


Remington. Fland 
A NGINEERING isearce Associates DIVISION 


ERA’s leadership in creative research and unusual devel- 
opment of vitally needed new applications in mechanical 
and electrical engineering fields is internationally known. 

Now you can join an ERA Project Team. While you 
are working closely with ERA’s staff of outstanding engi- 
neers, you will be learning all about the system being 
created and perfected. You will grow with ERA and 
steadily enlarge your computer experience and professional 
standing. 


SPECIAL BONUS... While earning good pay and work- 


ing in good surroundings, you will enjoy living in a leading 
cultural center located in the heart of Minnesota... 
friendly vacation land of 10,000 lakes. 


To qualify, send an outline of your training and 
experience to Department 0-4 


Memington. Hand 
oiviSION OF SPERRY RAND corroranion 


A NGINEERING isearcn Associates DIVISION 


J 


s 


1902 West Minnehaha Avenue -« Saint Paul W-4, Minn. 





EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


for immediate placement 
ENGINEERING AT NCR: 


1. Immediate, permanent positions in Mechanical 
and Electrical Engineering Divisions. 


2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers, 
and related Data Processing Equipment in Dayton, 
Los Angeles, and Ithaca, New York. 


3. Work involving design, development, and pro- 
duction engineering of mechanical, electronic, and 
electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms 
of the intermittent motion type is desirable, but not 
essential. 


5. Ample training and indoctrination is available 
to all employees. 


MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
ELECTRONIC ENGINEERS 

MECHANICAL DRAFTSMEN 


AS AN NCR ENGINEER you, with your family, 
will enjoy: 

1. UNLIMITED OPPORTUNITY in the broad, 
ever-expanding field of Business Machine Engineer- 
ing. 

2. AN EXCELLENT SALARY, plus exceptional 
benefits of lifetime value for you and your family. 

3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family including a new Coun- 
try Club with 36 holes of golf, and a 166-acre park 
for outings with swimming, boating, and supervised 
play for the children. 

4. LIVING IN DAYTON... considered one of the 
cleanest and most attractive cities in the Midwest 
with outstanding school facilities. 

5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have de 
cided to build their professional future with NCR. 


ACT AT ONCE—Send resume of your education and experience to: 
EMPLOYMENT DEPARTMENT TECHNICAL PROCUREMENT SECTION 


THE NATIONAL CASH REGISTER COMPANY 
DAYTON 9, OHIO 


© «© efor those 


who qualify 


DP OER TEATS tronic 
ENGINEERS 


lia a’ 
. HEAVY BACKLOGS 


SOUND FINANCING 
TOP BENEFITS 


Tomer ro 


EDUCATIONAL AID 


MINIMIZED RED-TAPE 


Sirk ae eh 


VARIED SPECIALIZATION 


MANAGEMENT BY ENGINEERS 


ELECTRONIC 
ENGINEERS 


A pioneer company has 
several openings for Elec 
Engineers experi 
enced in the field of 
microwave and servome 
chanisms, or magnetic re 
cording and design of 
audio and video circuits. 
Originators of the pay 
station telephone and 
leaders in business ma 
chines, including the Gray 
Audograph, we offer dy 
namic opportunity for self 
expression and growth in 
one of Connecticut's finest 
environments for work 
and family living. Re 
sumes held in strict con 
fidence. 


Write directly to 
Personnel Director 


FLEXIBLE ORGANIZATION 


VERSATILE PERSONNEL 


8. F. LANDER 


Electronic Engineering Company 


GRAY 
MANUFACTURING 
co. 


16 Arbor St 


of Cali. orne 


Hartford, Conn. 


tee SOCTH ALTARADG Stetet 


LOS ARGTLES + S27 + Cacifenata 
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EMPLOYMENT OPPORTUNITIES 


F NGI N 5 E R S CHALLENGING CAREERS AT RAYTHEON 


LONG-RANGE 
CONTINUING 
OPPORTUNITY 
FOR 


ELECTRICAL 
AND 


MECHANICAL 


ENGINEERS 


Condi” 


OPENINGS EXIST FOR... 
LIQUID PROPELLANT 
ROCKET CONTROLS 

ENGINEER 


Mechanical or electrical engineer to 
supervise the research and develop 
ment of liquid propellant rocket controls, 
systems design, component design, de 
velopment and testing. 


CONTROL ENGINEER 


Requiring an engineering degree in 
electrical engineering or math and 
physics, plus at least three years of 
experience in design analysis of feed 
back control systems. Should be fa 
miliar with frequency response methods 
as applied to feedback control synthe 
sis. Analog computer and simulator 
experience highly desirable. Activity is 
in the field of aircraft and missile power 
plant controls including gas turbine, 
ram jet, and rocket types. Controls are 
largely hydro-mechanical. The fuel 
metering research facility includes an 
analog computer and jet engine simula 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag 
netic amplifier circuitry, control systems, 
and component design and testing, su 
pervising other engineers and tech 


lors 


nicians 


The salary of these positions 
will be determined by 
your ability and experience 


Send detailed resume listing education 
engineering experience, and salary re 
quirement to: 


Technical Employment Department S$.B. 


Bendix Products Division of 
Bendix Aviation Corporation 
401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply 


ELECTRONICS tober, 1955 


Scientist using X-ray diffractometer, indispensable to ceramics research. Raytheon 


f 


tucdies include atomic structure tre conditions, identification of solid state rene 


tion products, cr tal orirentation and particle size 


Workin an atmosphere of progress 


When you join Raytheon you work in an atmosphere of progre 
In addition to ceramics research, engineers and scientists are 


engaged in development of cathodes, ferrites, semi-conductors and 
diodes. These areas of research and development effort are rep 
resentative of the diversity characterizing Raytheon’s technical 
activity 


University graduate study is encouraged through a tuition refund 


plan. Openings now for enginee! clentists in many area 


including 


microwave tubes «+ special purpose tubes «+ guided missiles 
transistors + diodes + receiving tubes + TV receivers + radar 
metallurgy + ceramics + communications + cathode ray tubes 


sonar + servomechanisms « solid state physics « field engineering 


Join a team where performance pays off. Please addr 


to L. B. Landall, Prof 


mnquirt 


ional Personnel Section 


- 
oa/ 


o> 
oo 
p< 


RAVTHEON MANUFACTURING COMPANY 
190 Willow St., Waltham 54, Mass 


Piants aiso tocated in California and Illinois 





EMPLOYMENT OPPORTUNITIES 


What Opportunities in Electronics 


are on the Horizon at 
GENERAL ELECTRIC ? 


Advances in electronics are so rapid at General 
Electric that today’s predictions appear tomorrow 
as equipment bearing the GE symbol. 
The opportunities created by the scope and pace 
of the field are increased at General Electric by 
the facilities and range of professional advan- 
tages which GE engineers enjoy. 
This means that GE electronics engineers have 
incentives, satisfactions and rewards that lead 
to accelerated personal development and advance- 
ment in the company. 
Huge antenna used with new radar height-finder needs a 
room all its own above the control center in the radome 
building erected in Arctic climates. Air pressure supports 


the rubberized glass fabric radome ‘‘balioon.”’ Entrance to 
the radome is through an air lock chamber 


ENGINEERS - PHYSICISTS 


Positions available in the following fields: 


Advanced Development, Design, Field Service 
and Technical Writing in connection with: 


MILITARY RADIO & RADAR + MULTIPLEX MICROWAVE 
MOBILE COMMUNICATION + SEMICONDUCTORS - ELEC- 
TRONIC COMPONENTS « TELEVISION, TUBES & ANTENNAS 


Bachelor's or advanced degree in Electrical or Mechanical Engji- 
neering, physics, and experience in electronics industry necessary 


Please send resume to: 
Dept. 8-5-P — Technical Personnel G F N fF p A L rp LE CT R | C 


ELECTRONICS PARK, SYRACUSE, N. Y. 


PERMANENT ASSIGNMENTS 
eS 
IN THE FIELD OF 


MILITARY 
WEAPONS 
SYSTEMS 


Missiles Reliability Studies 
Fire Control Radar 
Sonar 
Underwater Ordnance 


Engineers 


with experience in 


systems 
engineers 


computers 
microwave 
pulse techniques 


servo-mechanisms 
REAL CAREER OPPORTUNITIES | 


You'll enjoy the advantages of a smal! com 
pany atmosphere in the Silver Spring Labo 
ratory ... along with the stability of being 
part of the rapidly growing Vitro Corporation 


e of America with 5 diversified operations 
Ppp we throughout the United States 
h i e ® Suburban Location in residential commu- 


nity adjacent to Washington, D. C. 


® Plentiful housing 
houses to rent or buy 


modern apartments, 


® Advanced courses available at 4 major 
universities 


® Cultural advantages of the nation’s capitol 


Vitro has similar opportunities also avail- 
able at West Orange, N. J. laboratory and 
Eglin Air Force Base, Florida. 

Write to Personnel Manager 


VITRO LABORATORIES 


962 WAYNE AVE. SILVER SPRING, MD. 


414 


abel +4 


S.. ° ° 
related circuit desig 
leading desi ners and manufact- ’ 
urers of elec nic instrumentation 
offer outstanding opportunity, j 
top pay, moying, allowance, 
benefits, plUS tHe charm of san 
francisco Wings» 


Pies, 
please send Fes e. 


aT 


October, 1955 — ELECTRONICS 





EMPLOYMENT OPPORTUNITIES 


GRC DESINERS UNIVAC 


MANUFACTURING The FIRST Name In Complete Electronic Computing Systems 
TELEPHONE 


ELECTRICAL Is Expanding 
ENGINEERS Its Field Of Operations 


New ... Different... Exciting Uses For Advanced 
TOOL AND MECHANICAL Models of UNIVAC Are Already Here . . . With 
Even MORE TO COME! 


DESIGNERS To Truly 


| Ambitious, Capable, Creative 


o ENGINEERS 


EXPERIENCED IN ELECTRO 


MECHANICAL PRODUCTS, FOR Sperry Rand 


USE IN COMMUNICATIONS, 
AUTOMATION, AIR-BORNE OFFERS 


CONTROLS OPPORTUNITIES UNLIMITED 


ae 
If your educational or employment background is 
Due to extensive expansion program, such that you feel yourself qualified for the following 
North has immediate openings for Engi ENGINEERING and ALLIED POSITIONS in the field 
neers & Technicians of ELECTRONICS— 


Opportunity to work with some of 


the industry's finest Engineers MECHANICAL ENGINEERS ELECTRICAL ENGINEERS 


Headquarters in Galion. Small town , » » SOR: Detne wih eapeietes . . » EE. Degree required. A 


wide range of positions are open 
to those experienced in such 
fields as circuit design, pulse 
techniques, input-output devices 
Send resume to A. V. Ryon- work, input-output devices and and magnetic recording tech 
servo mechanisms. niques. 


in I t C nicipalitie 
living, yet close to large municipa for advanced positions. Specific 


ai assignments in the development 
of computer packaging. case 


Director of Personnel 
Also 


Many Other CHALLENGING OPENINGS FOR 
NORTH ELECTRIC © COMPUTER @ PRODUCTS ANALYSIS 


PROGRAMMERS @ ENGINEERS 


@ MATHEMATICIANS JUNIOR & SENIOR 
@ PHYSICISTS 


Company Benefits Include 


Galion Ohio —Graduate Study Opportunities with Complete Tuition 
Refund and valuable Retirement and Group Insurance 
Programs. 


* For Appointment Telephone Baldwin 3-7300 « 
OPPORTUNITY 4 Or Write 


Research and D. A. BOWDOIN, Placement Manager 


Development Engineer Remington. Fland 


Se ah een aes te ee ee ECKERT-MAUCHLY DIVISION 


tronic industry. Excellent opportunity to 


join forces with an aggressive organiza- 
tion. An established medium size compan 
located in Cleveland, Ohio. State - 


fication, salary desired, present status 


eae ern TAB, Rlectr 2300 W. Allegheny Avenue _— Philadelphia, Pa. 


. nics 
330 W. 42nd St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 


aa ea 


a 

’ MISSILE GUIDANCE BOMBING NAVIGATIONAL Samah a ae SUL Uiloly 
: a f ” Seat te COMPUTER SYSTEMS PRODUCTS 
o 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS - CHECKERS - LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 


WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. Louis R. Berks 
Supervisor of Employment 


AC SPARK PLUG DIVISION 
Precision Instrument Plant 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wisconsin 
@ € 
RAYTHEON’S MISSILE and RADAR DIVISION GRADUATE ENGINEERS 


Interested in 
Hydraulics? 


Bedford Pneumatics? 
MISSILE Electronics? 


evan Mass. Electro-Mechanical Devices? 


DEVELOP YOUR PROFRSSIO*® 
SKILI WHILE DEVELOPING 
ADVANCED JBPT 1 GNI 


CAREER ENGINEERING POSITIONS ia the 


® SENIOR RADAR SYSTEMS ENGINEER Aircraft Gas Turbine 
\itractive opening tor engineer capable of advanced ystems engineri lor Development Field 


urborne radar Strong background in electroni circult de ign required 


iL xpenence in radar systems design and allied held desirable | term . i pi eng 


le velopments involve application ol mteresting new technique 


© SYSTEMS ANALYSIS ENGINEERS 


enor and Junior engineers required for synthesis and analy is Of 


ul 
tems for anti-aircraft missiles Involves dynamics, circuit’ analysis 
ystems analog and digital computers and statistics B.S or M.S in bas 


Physics ind | to 5 years relevant experience required 


e CIRCUIT DESIGN ENGINEERS 


Two to Three years ele tronics circuit design experience required Must 
tt independent design and analysis and of supervisin junior ce ner 
expernence desirable 


RAYTHEON’S MISSILE AND RADAR DIVISION is a well-established, progres 
sive organization located 20 miles from Boston in an area offering excellent 
housing, recreational and educational facilities 


Please write, or apply in person, giving full particulars concerning edu 


tion, experience, and salary to Mr. Glenn D. Garlow, Assistant to the ENGINEERS - PHYSICISTS 


Division Manager 
Attractive openings for Electronic or Electro 

mechanical Engineers and Physicists for design 
development, production in: underwater acoustics 
RAYTHEON MAN FACT ty Y new type circuit element application; systems evalu - 
ation work with transducers, transistors. Excetient 


opportunity with growing company 


190 Willow Street, Waltham, Mass. Call or write 
GULTON MFG. CORP., Metuchen, N.J. 
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EMPLOYMENT OPPORTUNITIES 


eELECTRONIC| LETS 
ENGINEERS! | FACE /7,,, 


Big opportunities 


oweit you ot there are thousands of 


Bendix York! 


. . e,* 
To the Engineer who is a engineering positions 


recent college graduate, as well as 


to those with experience in all | open today... but— 


phases of advanced design, Bendix 


York offers opportunities outstand- HERE’S 
ing in its field. As a young and ex- 


panding division, Bendix York pro- VTE hg 
vides fascinating and challenging 
assignments. Good salaries, all em YOU 


ployee benefits, ideal living condi- 
tions in a beautiful suburban area 


mane SHOULD DIVISION Ake? 


Send resume of Edu MANUFACTURING 
cation and Experience COMPARE 


Coeroeanon 
to: Mr. L. D. Smith 


Employment Supervi 
sor 


V New engineering groups being 


“Bend established offering unusual oppor- 


AVIATION CORPORATION tunities NOW... “on the ground 


YORK DIVISION floor.”’ 
Phone: York 5521 York, Penna. 


V Greater advancement opportunities 


assured by the continued expansion of this 
young, vibrant engineering organization. 


racer, hh PRESENT CROSLEY ENGINEERING GROWTH IN PERSONNEL 


* 
FIRST AND FOREMOST in the REQUIREMENTS aaanin 
ATOMIC field is expanding Electronics and Mechan- aenn 


Openings, at all levels, exist in ical Engineers, Physicists 

research, development and and Mathematicians: anne 

manufacturing for © Advanced Research 
ELECTRONIC ENGINEERS ® Research eae 

® Project 

MECHANICAL ENGINEERS © Advanced Design 
APPLICATION ENGINEERS © Senior Design 4 
NUCLEAR PHYSICISTS e Design 1950 tes 1982 1953 1964 1966 1986 1967 «+a 


® Junior 
RADIOCHEMISTS 
IF you would like this SOME OF THE FIELDS OF INTEREST TO CROSLEY: 


opportunity to work in the Radar — Servo-mechanisms — Fire Control — Digital Circuitry 
— Navigation — Communications — Countermeasures — Missile 
this industry's newest plant, Guidance — Microwave Design — Telemetry 

now under construction in 

sostinieiiadan ibid ioitiasin SUBSTANTIAL BENEFITS AVAILABLE TO YOU: 

> | 4 . ' - ’ - ’ 7 . . : . 
asaiiihinte: °. Excellent salaries, fully equipped modern laboratories, paid 


vacations and holidays, subsidized university educational pro- 
gram, group insurance program for you and your family, retire- 


racer 1] ment plan and adequate housing in desirable residential areas. 
A | 


ORCL LMM sme | Investigate these opportunities 
by sending resume to: 


nation’s newest industry, in 


DIRECTOR OF ENGINEERING 


i 
PROCEEDINGS |.R E - OCTOBER 1955 
Government Products — Crosley Division, 
1 
| 


ELECTRONICS ~ OCTOBER 1955 *U. S. Citizenship required 


AVCO Manufacturing Corporation 
Cincinnati 15, Ohio 
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EMPLOYMENT OPPORTUNITIES 


COOK RESEARCH LABORATORIES 


THE FIELD OF RESEARCH OFFERS Satisfying CAREERS 


W. maintain one of the na 
tion's most progressive research 
and development laboratories 
and are looking for qualified 
engineers Senior and Junior a ) 


who are interested in further YA" aes coo 


ing their careers in the field of » 
research 


If you are interested in becom 
ing part of a GROWING COM 
PANY with OUTSTANDING 
PERSONNEL—at HIGH START 
ING SALARIES — and EXCEL 
LENT WORKING CONDI 
TIONS contact 


Mr. D. M. Halliday 


Immediate Openings in 


RADAR 
MICROWAVE TECHNIQUES 


FIELD THEORY 
(Electro- Magnetic) 


SERVOMECHANISMS 
AERONAUTICAL ENGINEERING 
AERODYNAMICS 
THERMODYNAMICS 
AIRCRAFT INSTRUMENTATION 


LABORATORIES 


te 8100 N. Monticello Ave., % A division of COOK ELECTRIC COMPANY 
Skokie, Hlinois KEystone 9-2060 2700 WN. Southport Ave., Chicago, Illinois 
Electrical and Mechanical Engineering and Manufacturing Since 1897 


ELECTRONIC 
ENGINEERS 


ct Pp e 
wr Ne py «ssn 


yo a 


with Sanders Associates, Inc. 


Sanders Associates, Inc. offers to Electronic Engineers the opportunity to 

build careers in the electronic world of tomorrow by creative engineering 

today. Our goal is to shape the future of the industry——not to follow in 

the footateps of others. The impact of Sanders on the electronics industry in 

uw short years has been the result of engineering performance wit! 

uch firate’’ to our credit as PANAR, tri-sean antenna, and ‘‘tri-plate 
e plumbing 


i guidance systema, weapons 6 ema, countermeasures, in system concepts 
ry, techniques component development, microwave antenna 
anical tranaducers 1 ave yhase of the art, both military 
cial Sanders eeds ambitious eative engineers who wil 
for the success o « company can only be measured in terms 

coess of our people 
would enjoy the opportunity of discussing with you your future at 
Associates, Inc Drop a note o D,. H. Johnson outlining your 
e and we will advise you promptly Interviews can be arranged 
r in Nashua or in your area 


flajanoens 
incanetree 


137 Canal St. Nashua, New Hampshire 


SENIOR 
ELECTRONICS 
ENGINEERS 


EE degree or equivalent experi- 
ence. Background in communica- 
tions and navigation desirable. 
Permanent positions in design and 
development. Citizenship required. 
Position at Rochester, New York. 
Excellent living and recreational 
conditions in this area 


ADDRESS: 
Chief Electronics Engineer 


STROMBERG-CARLSON COMPANY 
ROCHESTER 3, NEW YORK 


Electro-acoustic Engineer 
Hi-Fi and Public Address 


Loudspeaker design, laboratory. and 
production methods experience. Must 
be able to handle all phases of devel 
opment and liaison between engineer 
ing, production, and top management 
personnel. Position is with leading 
loudspeaker manufacturer in the East. 


P-7659, Electronica 
0 WwW. 428 


30 t., New York 86, N. ¥ 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS - PHYSICISTS 


oe pycROW AYE 


Here's (2 rt vn 
; ws Lh ah How Realietie 


REAL (ror Are You 


Deal aw = =About Your future 
offered | In Hoctroniee 7 


by the 


ENGINEERS 


. As the electronics industry grows from $9 billion to $20 
Electronic billion in the next 10 years, will you be growing with it? 


G 
Tube anise cTUR 


Division > + wo commnulhl + Sylvania has expanded to 45 plants and 16 laboratories 
f pegdache® in 11 states 
s \ + In 6 years, the electronics industry grew 24%; Sylvania 
grew 32% 


\ ynct? 
Westinghouse nie ent + Since 1949, Sylvania has doubled its engineering staff 


reat and tripled its sales 


In answering, consider the extent to which your personal 
progress is dependent on the progress of the company you 
are with...and the following facts about Sylvania: 


at ELMIRA, N. Y. gocilit¥ Sylvania’s success story is the story of its creative engi- 
\ neers. These men of talent are given wide latitude to 

experiment...every facility to test original designs... and 

Sead your resume TODAY , are rapidly advanced in the company as is shown by the 


te &. MM. Jarsett fact 9a average age of high level officials at Sylvania 
is only 45, 


WESTINGHOUSE ELECTRIC CORP. If you are realistic about your future, look into the oppor- 
Electronic Tube Division * Elmira, N. Y. tunity now open to join Sylvania...and be high in your 
profession 10 years from now. 


WALTHAM Engineering BUFFALO Engineering 


EN Gl N FERS: Majors in E.E., M.E., Math, Majors in E.E., M.E., or Physics 
* 


Physics. Research & Develop- Experience in Product Design 

Take it from ment experience in — and Advanced Development io— 

THOMAS J. POTTS, JR 
B.E.E., Poly. Inst 

of Brooklyn, "46 


Countermeasures Circuit Design 

Systems Analysis Systems Development 
Transistor Applications Pulse Techniques 

Noise Studies F.M. Techniques 

“ Antenna Res. & Dev. Equipment Specifications 


as ae ’ s Systems Development Components 
National's location Mechanical Design Microwave Applications 


i i '” Miniaturization Servo Mechanisms 

isa big plus Digital Computer Subminiaturization 
Circuits & Systems Mechanical Design 

Circuit Design Shock & Vibration 

Shock & Vibration Heat Transfer 

Technical Writing 

Missile Analysis 


Tom Potts has worked as a Project Engineer 
on Pulse Devices since joining National in 
December 1954. Much of his time has been 
spent on “Chipmunk’ (a low-power port- 
able radar) and “Argus” (a radar alarm Missile Systems Laboratory 

console). This type of work makes his job Radar Research & Development 

a challenge and a pleasure. The Boston Missile Guidance & Ground 

area offers top-flight colleges for advanced Equipment Analysis 

study. Many pleasant residential towns Systems Evaluation Operations 

border on National's plants. On week Research 

ends, he has all New England's vacation- 

land for relaxation. It's the combination of 

interesting work, congenial associates, ond 

handy recreation and education that Please forward resume to: Protessional Placement Supervisor 


attracts ond keeps National's engineers. SYLVANIA ELECTRIC PRODUCTS INC. 


N al N FTF eve . 
Se a Thomas A. Tierney Randall A. Kenyon 


PROJECT ENGINEERS 100 First St. 175 Great Arrow Ave. 
SENIOR ENGINEERS Waltham, Mass. | Buffalo 7, N.Y. 


SEND YOUR RESUME TODAY TO Mr. John A. Bigelow 


National ew SYLVANIA » 
or 


SYLVANIA ELECTRIC PRODUCTS INE 
est inte 


Your inquiries will be answered within 2 weeks 
NATIONAL COMPANY, INC. 


s8 Sherman St. Malden, Mass. 
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EMPLOYMENT OPPORTUNITIES 


> Head for the, Southwest 


. if you're looking for a better career 
opportunity . and the kind of life that 
lets you enjoy it! Here in the Southwest 
(incidentally, it's the nation’s fastest grow- 
ing industrial frontier) you'll find friendly 
people (including the boss), a more relaxed 
attitude toward the business of living, 

many cultural and recreational advantages, plus ready and wait- 
ing job opportunities in your specialized field. And the climate? 


Well, it’s the best one we know... for success! 


If you're a graduate engineer or physicist (B.S., M.S. or 
Ph.D) and want to engage in research or development work 
with transistors, radar, sonar, waveguide and transformer com- 
ponents, or geophysical ag Te send resumé to W. D. 
Coursey, Personnel Division. We'll be glad to interview quali- 
fied applicants to discuss career opportunities at Texas Instru- 
ments .. . our Profit Sharing and other benefit programs . . . 
and to show you our interesting research and manufacturing 
activities. 


“FF Ty 


> 
* TEXAS INSTRUMENTS 
= 


'NcCORPORATEOD 


€000 LEMMON AVENUE DALLAS 9. TEXAS 


RECEIVER ENGINEERS 
TRANSISTOR CIRCUIT ENGINEERS 
SUBMINIATURE EQUIPMENT ENGINEERS 
Career Opportunities 


With Well Established 
Central Connecticut Firm 


ENGINEERS 


Find Out About GPL’s 
INTEGRATED APPROACH 


To Research Engineering 


WHAT GOES ON 
IN THE GP LAB: 
RESEARCH 


& DEVELOPMENT 
WORK IN: 


Electronics 


Challenging Projects 
Top Salaries 
Suburban Living 


Television 


Aircraft & Missile Guid 
ance, Control, Simu 
lation 


A continuous flow of stimulating and varied projects 
are laid betore the staff of General Precision labora- 
tory, Incorporated 





Replies Held in Strict Confidence 
Wire or Phone Collect 
Personnel Mgr. SHerwood 7-274] 


THE ALLEN D. CARDWELL ELECTRONICS 


Sometimes research and development engineers work 
together as o cooperative, specialized professional 
team. Often one or two devote all their energies 
to a long-range basic problem. All are engaged in 
challenging work which encourages them to broaden 


Radar, Microwave, UI 
trasonics 


Systems Engineering: 
(aeronautical, naval, 


their interests beyond their immediate fields of con- 
centration 


Your family will enjoy your career at GPL as much 
as you, for you'll make your home in beautiful 
Westchester, noted for its high standard of living. 
Only an hour away is New York City, with all its 
famous cultural and educational advantages. 


A NOTE TO PROSPECTIVE BS, MS and PhD’s: 
Write us details of your background and we will send 
you information on available job opportunities, 


GENERAL PRECISION LABORATORY INC. 


A subsidiary of General Precision Kqulpment Corporation 


63 Bedford Road 
Pleasantville, New York 


industrial) 


Precision Mechanics, 
Ceramics, Optical 
Devices 


Instruments, Servos, 
Controls: 
(hydraulic, pneumatic, 
magnetic, electronic) 


Expenses will be paid for 
qualified applicants who 
come for interview, We 
vegret we can consider 
only U.S. citizens, Please 
write complete details to 


Mr, Hollis FP. Ware 


PRODUCTIONS CORPORATION 


Plainville, Connecticut 


Engineers and Physicists 


M.S. or Ph.D 


Senior engineers and physicists with excellent 
grounding in fundamentals of both analytical 
and laboratory research and development are 
needed for new activities in computers, auto- 
matic controls, and electromechanical design. 
Men with versatility and leadership ability 
will be offered the opportunity to develop re- 
search programs along the lines of their own 
experience and interest within the wide scope 
of activities possible in an independent or- 
ganization. 


Write S. J. Keane, Physics Department 


Southwest Research Institute 


8500 Culebra Road, San Antonio, Texas 
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EMPLOYMENT OPPORTUNITIES 


ELECTRONIC || MMMM int, ag «Ane iT 


ENGINEERS 


Research & Development 
Physicists - Engineers 
(SENIORS) 


Experienced in research and development 
of various radar systems including: beac 
ons, missile quidance and counter mea 
sures. Advanced training in applied mathe 
matics, noise theory and _ probability 
analysis desirable. EE degree or equivalent 
required, 


FIELD ENGINEERS 


(SENIORS) 
Local & Field Assignments 


Must have EE degree, with 3-5 years 
experience in one of the following: 

Flight Simulators 

Rader & Sonar Trainers 

Fire Control Radar 

Electronic installation 

and maintenance, 


@ EQUIPMENT ENGINEERS 


3-5 years experience with at least 3 years 
in circuit packaging. EE degree with 
mechanical background. 


@ APPLICATION ENGINEERS 


5-10 years experience on coil and trans 
former development. 
Salary and advancement commensurate 
with ability; liberal vacation, sick leave 
9 paid holidays, group life, sickness 
and accident insurance plans, and a 
worthwhile pension system 


STAVID 


Engineering, Inc. 


U. S. Highway 22, Watchung, P. O. 
Plainfield, N, J.—PLainfield 7-1600 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


of Cornell University 
is seeking 


ELECTRONIC ENGINEERS 


for positions in all levels of ex- 
perience above Junior Engineer 


Communications 
Dynamic Control Systems 
Aircraft Instrumeniation 
Radar 
Computers 
Electrical Measurements 
Varied Electronic Circuits 
Servo-Mechanisms 
Missile Guidance 
Microwave 


If you have a B.S. degree and 
experience, imagination and 
potential, we invite you to com- 
municate’ with our Employ- 
ment Manager 


Cornell Aeronautical Laboratory 


BOX 235 BUFFALO 21, N. Y. 
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CAREER 0. 


OPPORTUNITIES that offer 
stability and an assured future. You will work 
with the most modern electronic equipment 
and a staff of engineers who are leaders in 


the field. 


To qualify, you must have had previous experience 
in design and development of communications 
equipment. Men selected will be given intermedi 
ate or advanced level assignments in either a TV 
radio or government equipment lab. Positions avai! 
able for engineers with the following backgrounds 


w& TEST EQUIPMENT 


Design of electronic test equipment and associated circuits 
for TV receivers and government electronic equipment 


% UHF COMMUNICATIONS 


Applied development and design of military communica 
tions apparatus for both transmitters and receivers 


te RADAR INDICATOR SYSTEMS 


Development and design to include fire control equipment 
in the microwave region. 


% TELEVISION SYSTEMS AND COMPONENTS 


HV Transformers, coils, amplifiers, deflection yokes and 
tuners as applied to color and monochrome TV 


te RESEARCH AND DEVELOPMENT 


Engineers with ability to apply fundamental principles of 
engineering to solving original problems of more than aver- 
age technical difficulty related to communications projects. 


To aid our engineers in their progress, Admiral also provides 
financial support for advanced education as well as other 
liberal employee benefits. You will have the opportunity to 
qualify for excellent salaries commensurate with your ability 
and experience. 


Please forward complete resume to Mr. W. A. Wecker, 
Personnel Division 


3800 W. Cortland St 


Admiral Corporation ecco inno. 





EMPLOYMENT OPPORTUNITIES 


Challenging DESIGN & DEVELOPMENT 
POSITIONS for CREATIVE ENGINEERS 


These positions are tailor-made for highly maginative engi 

neers who enjoy problems of more than ordinary difficulty; 
problems that require a maximum of individual electronic cre 

ativity. Men selected will be entrusted with the complete elec 
tronic or electro-mechanical design and development tasks (ini 
tial circuits, systems, components, or product design) entailed in 
carrying a prototype project from original conception to its completion. 
REQUIREMENTS: Senior and intermediate engineers with degrees and 
4 to 8 years’ experience; Junior engineers with degrees and 1 to 3 


years’ experience, capable of growing with our long-range, electronic 
design and development program in the following fields: 


(1) ANALOG COMPUTER (4) ELECTRO-OPTICS 
(2) RADAR BEACONS (5) MISSILE SYSTEMS 
(3) MAGNETIC AMPLIFIERS (6) SERVOS 
(7) FIRE CONTROL SYSTEMS 
PROOF OF U. S. CITIZENSHIP REQUIRED 


WE ARE LOCATED in a suburban area, at the Paramus exit of Garden State 
Pkway., convenient to the N, J, Turnpike and only 15 minutes from Manhat 
tan. If you choose, you can live nearby, avoiding the discomforts, costs and 
time wasted in commuting. Enjoy living in a clean, friendly community, min- 
utes from work! 


Interviews will be arranged at convenient locations. Send resume to: 


AVION DIVISION 


OF ACF INDUSTRIES INCORPORATED 
Route 17, Paramus, N. J. COlfax 1-4100 


Only 15 minutes from 


George Washington Bridge 


ELECTRONIC ENGINEERS: 


ELECTRONIC 
MEASURE AND CONTROL PROJECT 


YOUR FUTURE ENGINEERS 


We are greatly expanding our Electronics 
Division and have outstanding, permanent 


positions available for experienced engineers 
. onme . capoble of directing Electronic Research and 
POETS, ‘ A development projects. Submit resume to DI- 


rector of Personnel. Replies kept confidential. 


- | DESIGNERS 

1y nol engines! today your i 

own tuture Make a check-list of 7 FOR INDUSTRY, INC, 
what you want then let Ed 2915 DETROIT AVE. 
Stanky, Chief Engineer for Byron CLEVELAND 13, OHIO 


Jackson Electronics show you how 
BJ gives you more opportunity to 
make your personal “spee list” 


come true. Our recent merger with 
Borg-Warner opens new avenues 


of growth potential 


_Engineers from junior level to |) Manufacturer's Representatives wanted 
tte, heeled ae Well as deecloo. = |) to sell well known line of high frequency 
ment. testing and production |) induction and dielectric heating equip- 
eo * || ment. Should have experience and con- 

tacts to handle this type of equipment. 


Various territories available. 


RW .-7720, Electronica 
SMOG-FREE PLANT— Construction begins 10 W. 42nd St., New York 36, N. Y 
soon on our big new p lant in Santa Ana 
just out of the Lo Angels mog and 


close to be ich ind recreation al area 


wre today for os pre uct brochures Don’t forget 
atwhat tu a THE BOX NUMBER 


Ta? ke a 
iain on when anewertng the classified advertisements in 
this magazine. It's our only means of identifying 
* BORG. WARNER CORPORATION the advertisement you are answering. 
Union St eaten Calif. « Phone: RYan 1-5166 


=LNNNH MMA) 1 
= 
_ ENGINEER 


Systems Studies 


Enjoy full use of mur sk and i 
agination and friendly professiona 
d take with top men in the fleld 

cal Dp sion equi 


perfo tudies related to 

weapons control and guidance 

3 with the yject of determining 

irement feasibility, performance 

specifications of computers and 
er-all systems 


A degree in physi ME or EF—or the 
equivalent in experience—is required 
Must be able to handle problems tr 
uch diversified flelds as: digital com 
puters, digital data transmission crys 
tems, logic counting and conversion 
circuits, high precision gyro and gim 
bal structures, dynamic behavior of 
missiles, alignment of inertial plat 
forms for guidance systems, and fligt 

evaluation of guidance systems and ir 

strumentation. Send resume in eoaf 

dence to 


Technical Personnel Dept. 2-500 
Division American Bosch Arma Corp 
Roosevelt Field, Garden City 
Long Isiand, WN. Y. 
ins 


SUMAN QM 


mae NaNO 


RELAY ENGINEERS 


(1) Project engineer to organize and 
maintain a continuous development 
effort in the field of sensitive, 
sealed relays. Experience in this or 
a closely related field, of 5 or 
more years and a degree in M.E.., 
E.E., or Physics required. 
(2) Intermediate engineer with two 
or more years experience in field 
of sealed relays. Engineering de 
gree or equivalent in experience or 
special training required. 
Plant located in mid-western commun- 
ity of 11,000. Excellent school system, 
recreation facilities. Live close to work, 
no transportation problems. 
These positions are with a medium 
sized company, long established and 
currently expanding. Excellent oppor- 
tunity for personal and professional 
growth. Liberal salaries and benefits. 


>.7760, Electronics 
520 N. Michigan Ave Chicago 11, Ill 


ELECTRONIC AND 
ELECTROACOUSTIC 
ENGINEERS 


Several excellent positions are 
available for Engineers with ex- 
perience in general electronic de- 
sign, magnetic circuit theory, 
magnetic recording, and electro- 
acoustic transducers with well- 
established progressive organiza- 
tion. 


Send resume and requirements to 
Industrial Research Products, 
Inc. 


9400 Belmont Ave., Franklin Park, III. 
Tuxedo 9-3600 (Chicago Phone) 
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EMPLOYMENT OPPORTUNITIES 


quality control | caine ss a 
sySTEMS ENG TO THE FINE ENGINEERING MIND 


component design SEEKING THE CHALLENGING PROJECTS IN 
ENVIRONMENTAL ENGINEERING yon 


coordination aan 
one 
RESEA nen 


DEV ELOPM ENT 


Regardless of which is your ultimate objective the 
broad practical ence you get in FIELD EN 
GINEBRING will supplement your theoretical 
trainiag, prepare you to meet the challenge of the 
future put you years ahead! 


RAYTHEON FIELD ENGINEERING 


is diversified. Radar, Sonar, Guided Missiles, Com 
puters, Mierewave and other specialised equipments 
offer am outstanding opportunity to qualified men 
© earn exeellent ssiaries while working among 
autborities In these fielda. Your performance regu- 
lates your progress. Liberal insurance and retire 
ment plans. Gemereus travel allowances and other 
benefits, Grow with a growing organization. Write 
now 


RAYTHEON MFG. CO. 
Government Serviee Department 
100 River Street 
Waltham 54, Massachusetts 


SALES ENGINEERS 
WANTED MICROWAVE ENGINEERING 


Convair, in beautiful San Diego, now earnestly needs skilled 
Excellent opportunities for severe! MICROWAVE ENGINEERS AND PHYSICISTS: to solve design 
engineers with well established 
East Coast instrument manu 
facturer now expanding its line ners. Must be experienced in pencil beam and shaped beam designs 
of aviation products which for guided missile and airborne radar applications. For analytical 
includes electronic and electro 
mechanical components for jet 
engines and guided missiles 


problems of an advanced nature in microwave antennas and scan 


and experimental work in the design of microwave components 
tor specialized microwave radar systems and test equipment For 
experimental development of components in the fields of dielectric 
Electrical engineering back and metallic media including familiarity with radome and micro 


ground essential. Must have wave lens design. Unusual opportunities for senior level engineers 
established contacts with ‘ 

the aircraft industry 
Openings in Los Angeles, Dallas, At CONVAIR you will find an imaginative, explorative, energetic 


and East Coast areas engineering department truly the engineers engineering 


with advanced degrees or equivalent experience 


department to challenge your mind, your skills, your abilities in 
Generous company paid benefits B y 


include hospitalization, 
pension, insurance, and You will find salaries, facilities, engineering policies, educational 


vacation plans Opportunities and pe rsonal advantages excellent 


solving the complex problems of vital, new, long-range programs 


Generous travel allowances to engineers who are accepted 
P.7255 [Llectroni 


Write at once enclosing full resume to: 
New York 36, N. Y B 


H. T. Brooks, Engineering Personnel, Dept. 910 


accom | CONVAIR 


DESIGN ENGINEERS A Division of General Dynamics Corporation 


3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 
Unusual opportunity for growth with me 


dium size company. Manufacturers of spe Lovely, sunny, SMOG-FREE SAN DIEGO, ever-growing area of 

cialty transformers and magnetic ampli ’ .f a iI eal f 

fiers. All replies strictly confidential three-fourths million people, offers you and your family a way of 
life judged by most as the Nation's finest for climate, natural 


beauty and easy ( indoor-outdoor living. Housing 1s plentiful 
and reasonable 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 
DESIGNERS 


Investigate Opportunities at ERCO 


DRAFTSMEN 


A DIVISION OF 
ACF INDUSTRIES 
INC. 


Engineers have built a record of continuous progress and growth 


for themselves and for the Company for a quarter of a century 


growth in physical plant, personnel, number and diversity of 


products and services 


this growth continues and we are constantly on the alert for new 


men to add fresh impetus to that progress 


to capable people 


work will be interesting and 


paying top salaries 


stimulating it might include 


electronic flight simulators, machine tools, quided missiles, or a 


variety of specialized electronic devices 


can choose a home from a number of fine nearby residential 


sreas convenient to both shopping centers and plant... and 


you can further your education at the many nearby Universities 


you can enjoy suburban living and be within easy reach of 


the cultural advantages 


the Nation's Capital 


now needs Electronic Engineers (all levels with some overseas 


positions available), Aerodynamicists, Analog Computer Engineers, 


Mechanical Design Engineers, and supporting personnel. Send 


resume or request for additional information to 


ENGINEERING AND RESEARCH 
A Division of ACF INDUSTRIES, INC. 


RIVERDALE, MARYLAND 


Boston Opportunity 
FOR DEVELOPMENT ENGINEER 


THE COMPANY WANTS seasoned electro-mechanical engineer for develop- 
ment and design work on small electro-mechanical devices. Engineers with a back- 
ground in the vacuum tube field do well on the manufacturing and application 
problems. This is a vacancy which cannot be filled from within. 


THE COMPANY OFFERS—Founded in 1943 by men who deliberately left a 
large company because they preferred the advantages of a small organization. Top 
men average 25 to 30 years experience in the field 

Solidly established and growing. Objective is not to grow too large, but to be the 


quality leader 


DO THIS Company has been one of our clients for 12 years. They wish us to 
screen interested engineers. Send complete resume. Indicate what references may be 


contacted. No fees. Completely contidential 


SAMUEL P. ALLISON, Industrial Consultant 


ELECTRONIC ENGINEERS 


Must have 2-6 yrs. exp. in the design of 
If, VHF and/or UHF broad band systems. 
Progressive firm, many benefits. 


Phone or write 
MR. G. W. FELLENDORF 


Instruments for Industry, Inc. 
Mineola, N. Y. Ploneer 2-5300 


44 Bay State Road, Wellesley Hills 82, Mass 


REPRESENTATIVES WANTED 


Manufacturer of electronic test equipment 
for milita and commercial applications 
needs technically qualified representa- 
tives. Write giving qualifications, lines 
handled, territory covered. 

RW-2178, Electronics 
1111 Wilehire Bivd., Los Angeles 17, Calif 


@ ENGINEERS 
@ MATHEMATICIANS 
@ PHYSICISTS 


. . « to develop 
NEW TECHNIQUES IN 
HIGH-SPEED COMPUTING 
applied to advance aircraft 
engine data. 
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PLEASE WRITE DETAILS IN 
CONFIDENCE 
P-7572, Electronics 


gan Av,, Chicago 11 


ELECTRONIC ENGINEERING 
RESEARCH 


Expanding program in large, independent 
research organization has created new, 
challenging openings for engineers with 
several years appropriate experience in 
any of the following helds: 
Flectronio instrumentation 
Communications 
Apparatus development and design 
-Cirouit development and design 
Electro mechanical development and 
design 
Computer engineering 
—Feed back system engineering 


These positions offer excellent professional 
advancement and merit promotional op- 
portunities in a stable, progressive re 
search environment. Unusual, informal 
teamwork relationship. Please write today 
for prompt, confidential consideration to: 


The Personnel Manager 


BATTELLE MEMORIAL INSTITUTE 


505 King Avenue, Columbus 1, Ohio 


ELECTRONIC ENGINEERS 


For responsible positions in small, 
expanding advanced development 
laboratory. Excellent opportunity 
for advancement. Experience in the 
following fields is especially im- 
portant: 


Television (Flying-spot Scanners) 
Pulse Circuitry 

Digital Coding Systems 

Radar Tracking Equipment 
Electro-mechanical Equipment 


Please submit resume, including sal- 
ary required. 


P.7305, Electronics 
i2nd St., New York 36, N. Y 
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SSS SeSeeGe FGFs eee eeeeeeeeeeeeeeeeeee 


COMPUTER ENGINEERS 


PROJECT 
DEVELOPMENT 


Kesearch [ac 
est out 


and encourage 
york available 


Technical I 


ARMA 


Div. American Bosch Arma Corp. 
Roosevelt Field, Garden City 
Long Island, N. Y. 


ELECTRONIC 
ENGINEERS 


Technical Operations, Inc., is 
looking for an electronic engi- 
neer with three to five years of 
experience, capable of supply- 
ing original ideas in the fields 
of transistor circuitry and oper- 
ations research instrumenta- 
tion. Join an expanding research 
and development organization 
located in suburban Boston. 
Please send complete resume 
and requirements to: 


R. R. SMYTH 


Technical Operations, 


Inc. 
6 Schouler Court Arlington 74, Mass. 


DESIGN ENGINEER 
TRANSFORMERS 


Unusual Opportunity in Western N. Y. 
State. Must have experience in the 
Design of Audio Power, Pulse & Tor 
oidal Transformers for use in commer 
cial & government applications. Please 
send resume to 


P-7688, |} 


330 W. 4 
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Can you fil 
these key positions? 


eeeeeeeeae eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Link Aviation, Inc. 
needs top level 


electronics engineers 


If you are experienced in computer engineering —and have the 
ability to direct others in important projects, then Link Aviation 

Inc. has a top level position for you in its expanding research 

and development program. 


These permanent, key positions are for: 


SENIOR DIGITAL COMPUTER ENGINEERS —Must be capable of 
supervising a small group of engineers designing special-purpose 
digital computers. Should have extensive knowledge of latest digital 
computer logic and circuit design techniques. Familiarity with 
transistor pulse circuits, magnetic functional elements, magnetic 
tape and drum read-write systems and analog digital conversion 
methods is highly desirable. The position will require complete 
responsibility for computer project from system design through 
prototype construction. 


SENIOR ELECTRONICS ENGINEERS —Qualified to design complex 
feedback amplifiers, precision regulated power supplies, specialized 
electronic instruments and advanced systems which require unusual 
creative and analytical ability. Familiarity with vacuum-tube circuit 
design, transistor circuits, application of magnetic amplifiers, 
photo-conductor and photo-transistor circuitry is desirable. Should 
be capable of directing a small group of engineers engaged in 
systems and component design in the above fields. 


Link's broad scope of activities—including design and development 
of flight and radar simulators, computer-actuated training 
devices, electronic instruments and special-purpose computers — 
presents engineers of executive calibre with an outstanding 
opportunity for personal advancement in a growing organization. 


In addition to these advantages, Link offers an unusually 
attractive “fringe benefit” program including profit sharing, 
retirement and liberal vacation and holiday policies. Link is 
located in Binghamton near the heart of upstate New York's 
recreationiand. Only 180 miles from New York City, Binghamton 
provides “hometown” comfort with big-city conveniences. 


Vere? ® 


9 00 OO OCCCOPOOESOOS OCHS, . 
*~« 
. 
. 
- 
"6 


Write full details to Mr. John Hunt, 
Director of Research 


BINGHAMTON, NEW VORK 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 





EMPLOYMENT OPPORTUNITIES 


WANTED: 


Klectronic and 


Vechanical Engineers 


TE 
Bendix-Pacific 


WwW. C. Walker, Engineoring Employment Mgr. 
Pacific Division, Bendix Aviation Corp 
11608 Sherman Way, North Hollywood, Calif, 


Please send information 
lam eo graduate engineer with degree. 


| am not a graduate engineer but hove —_. 
yeors experience 


Name 
Address 


Cette Zone. State 


SEMICONDUCTOR DEVELOPMENT 


DEVICE ENGINEERS 


PRODUCTION ENGINEERS (7 
APPLICATION ENGINEERS 


SALES ENGINEERS 


Responsible positions are now available with one of the leading and fastest 
growing semiconductor manufacturers. These are outstanding opportunities for 
Physicists and Engineers in research, development, or production of advanced 
gernanium and silicon diodes and transistors. Experience in semiconducters or 
other components such as tubes or capacitors is desirable. Replies held in strict 


confidence. Send resume or call 


Trangitron electronic corporation 


407 MAIN STREET, MELROSE, 


MASS MELROSE 4-9600 


CONTROL SYSTEMS ENGINEER 


ELECTRONIC ENGINEER or PHYSICIST required for 
CONTROL SYSTEMS DESIGN 


APPLICATIONS ENGINEERING 


involving pressure and level sensing devices, data transmission 
automatic controlling, and instrumentation (monitoring—record 


ing—and supervision). 


SEND RESUME IN STRICT CONFIDENCE TO 
G. J. Miller 


AUTOMATIC CONTROL COMPANY 


995 University Avenue 


DRAKE PERSONNEL 


National Placement Center for 


EXECUTIVE AND 
TECHNICAL PERSONNEL 


General and Piant Managers 
Plant Superintendents—Fforemen 
Accounting—Staff Personne! 
Engineers: Design—Production 

les Managers—Engineers 


Please outline briefly your 
experience or personnel needs to 


John Cope 
220 S$. State S$t., Chicago 4, Ili. 
HArrison 7-8600 


PHYSICIST 
$7200 


ind and capable of con 
nm electron products 
andi other good yx 
CONTACT BOB POORE 
O'SHEA EMPLOYMENT SYSTEM 
America’s Largest” 
4 E. Jackson, Chicago, tit Tel-WAbash 2.1884 


ASSISTANT TECHNICAL DIRECTOR 


Company with fantastic record of growth has pur- 
chased large new plant, Will make new allied tine 
consumer products Phenomenal sales assured 
through mail order and strong new distributor or 
ganizations 

Starting salary $10,000-$12,000 plus extremely 
liberal profit sharing plan, Company pays retooca- 
tion and agency fees 
28 E. JACKSON CHICAGO 4, ILLINOIS 

MONARCH PERSONNEL 


St. Paul 4, Minnesota 


COMPONENT 
MANUFACTURERS 


Are Your Sales Stymied in 
Greater New York Area? 


We are a growing sales engineering or 
ganization with 10 years experience in 
the Electronic Development Field. We 
can offer you the finest in engineering 
liason between your factory and your 
potential customers. 


CHARLES JASIK 


11 Park Place New York 7, N. Y. 
BE ekman 3-8338 


te MANUFACTURERS 


Let us handle technical sales repre 
sentation of your products 


% INVENTORS 


We will share the cost of protecting 
your invention if accepted for com 
mercialization 

We Specialize in Electronics, Nucleonics, 


Instrumentation, Servomechanisms 
& Cybernetics. 


R. W. HODGSON CO. 
Technical Sales Representation & 
Research & Development Engineering 


8406 W. Washington Bivd Los Angeles 18 alif 
REpublic 2-2651 
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Employment Opportunities 
ADVERTISERS INDEX 


Admiral Corporation 
Allison, Samuel P 
American Bosch Arma Corp 
Arma Division 
Automatic Control Co 
AVCO Mfg. Corp 
Crosley Division 
Avion Division of ACF Industries Inc 


Battelle Memorial Institute 
Beckman Instruments inc 

Berkeley Division 
Bendix Aviation Corp 

Pacific Division 

Products Division 

Radio Division 

York Division 
Boonton Radio Corp 
Burroughs Research Center 
Byron Jackson 

a Division of Borg-Warner Corp 


Cardwell Electronics Prod. Corp., Allen D..405 
Convair, A Division of General Dynamics 
Corp 423 
Cook Research Laboratory 418 
Cornell Aeronautical Laboratory Inc 421 


Designers for Industry, In« 422 
Drake Personnel Inc 426 


Electronic Engineering Co. of Calif 412 
Engineering & Research, A Division of ACF 
Industries Inc 424 


Farnsworth Electronics Co 410 


General Electric Co , 414 
General Motors Corp 

AC Spark Plug Division 416 
General Precision Lab Inc 420 
Gray Manufacturing Co 412 
Gulton Manufacturing Corp 416 


Hodgson Co., R. W 426 


Industrial Research Products, Inc 
Instruments for Industry, Inc 


Jasik, Charles 
Johns Hopkins University, Applied Physics 
Lab 


Link Aviation, Inc 


Massachusetts Institute of Technology 
Lincoln Laboratory 

Melpar Inc 

Monarch Personnel 


National Cash Register Co 
National Co., Inc 
North Electric Co 


O'Shea Employment System 
Page Communication Engineers Inc 


Radio Corp. of America 
Raytheon Mfg. Co 
Missile and Radar Division 
Gov't. Service Dept 
Remington Rand, Div. of Sperry Rand 
Corp., 
Engineering Research Associates Div 
Remington Rand, Eckert-Mauchly, Div 
Sperry Rand Corp 
Republic Aviation Corp 


Sanders Assoc. Inc 

Sikorsky Aircraft 

Southwest Research Institute 
Stavid Engineering, Inc 
Stromberg-Carlson Co 
Sylvania Electric Products, Inc 


Technical Operations inc 
Texas Instruments, Ine 
Tracerlab, Inc 

Transitron Electronic Sales Corp 


Vitro Corp 


Westinghouse Electric Corp 
Electronic Tube Divisior 419 


This index is published as a convenience to 
the readers. Care is taken to make it accurate 
but CLASSIFIED assumes no responsibility for 
errors of omissions 
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BUSINESS OPPORTUNITIES 


UNDISPLAYED 


$2.10 a line, minimum 3 lines. 


BOX NUMBERS count as one line additional. 


DISCOUNT of 10% if full payment is made in 


advance for four consecutive insertions. 


RATES 
To figure ad- 
vance payment count 5 average words as a line. 


EQUIPMENT - USED or RESALE 


DISPLAYED 

The advertising rate is $18.50 per inch for all 
advertising other than on a contract basis. 

AN ADVERTISING INCH is measured 7%" an 
on a column, 3 cols.—-30 inches—to a pa 
EQUIPMENT WANTED or FOR SALE ADVERT! t 
MENTS acceptable only in Displayed Style. 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for November issue 
closing October 3rd 

The publisher cannot accept advertising in the Searchlight Seetion, which lists the names of the manufacturers 

of resistors, capacitors, rheestats, and potentiometers or other names designed to describe such products 


ENGINEERING DEGREES 
(Under and Postgraduate) 


E.E. Major in Electronics, 
Earned Through Home Study. 


AMERICAN COLLEGE OF ENGINEERING 
Affiliated with University of the West 
Box 27724(G), HOLLYWOOD 27, CALIF 


NOTICE 
United States Patent No: 2,666,266 

‘improve ts in Radiation Detectors 
Non-exclusive | 
be obtained by nanufac ers ane 
above United St ses except in 
well bores 

Ir ringers will be rigorously prosec uted 

For further information contac 


FETHERSTONHAUGH & KENT, 


Patent Attorneys 
505 GREAT WESTERN BUILDING 
WINNIPEG, MANITOBA, CANADA 


WANTED 


ARE YOUR STOCKROOMS CLUTTERED 
WITH ODD LOTS OF SPECIAL PURPOSE 
TUBES THAT YOU NO LONGER NEED? 


We will pay highest cash prices for any 
quantity, from one to a thousand! 


Write, stating type, quantity and condi 
tion for a top quotation by return mail. 


We are particularly interested in new 


5000/6000 series and transistors 
MESCO 


255 €. 76th St., New York 21, N. Y 


WANTED 


ELECTRONIC TUBES, all types. Also want all 
types airborne electronic equipment; ART-13; 
BC-788; |-152; ARC-1; ARN/7, etc. Top dollar 


paid! 
BOB SANETT, W6REX 
1524 S. Edris Dr 


Los Angeles 35, California 


MUST HAVE FOR CURRENT ORDERS 
PHONE COLLECT 

BC.312 BC-314 BC-610 

BC .342 BC-34 T-47/ART.1 

R-5/ARN.? ATC/ART.(1 


SEMLER INDUSTRIES INC. 
STanley 7-1554 
68653 Lankershim Boulevard 
North Hollywood, California 


Wwitt suv ALL 
ART-13 TATA Tranem itte $48 Rec'r Modified 
$200 00 $25 00 
ART.13 T47 Transmitters g¢.348 Rec'r Unmodified 
$150.00 $50.00 
BC-768C Aitimeters ARC-1 Radio Complete 
3389-0 $250 00 
ARC-3 Complete $185.0: 
RS/ARN-7 Radio Compass 8C-312 Receiver $40.00 
$175.00 8C-342 Receiver $50.00 
Ship via Express C.0.0. Subject to Inspection to 


H. FINNEGAN 
49 Washington Ave Little Ferry, N. 3 


WANTED 


BC-1016 
TAPE RECORDERS 


COMMUNICATION DEVICES CO 
2331 Twelfth Ave. NYC 27, WN. Y. 
Cable: Communidev Tel: Ad 4-6174 


son 


All Famous Name 
Brand Radio and 
TV Receiving 
Tubes, Transmit- 
ting tubes, 
Special Purpose 
Tubes 


You get immediate delivery on these high 
quality, low priced tubes taken from one 
of the most extensive selection of tubes 
available. Order now! 


We handle such brands as: Hallicratters, 
National Union, Zenith, Admiral, Stewart- 
Warner, Raytheon, RCA, Phileo, Sylvania, 
Crosley, G.E., Motorola, Testron. 


SPECIALS: Transmitting Tubes 


5654 $1.00 3828 $2.00 
5725 $2.24 2C46 $6.00 
2021 81 6AS6 $1.75 
6080 $2.00 HF200 $6.00 
This is just a partial list of types avail- 


able. Phone or mail your order. Send for 
our complete tube listing. 


Specialists 


DISTRIBUTORS « 


8 eT ng Street ae 


MUthbery @-401 


CAN YOU USE 


this oil-filled 
Condenser? 
As low as 60¢ 


Prices 


to 100 @ $1.50 ea 
to 1000 @ 95¢ ea 
to 3000 @ 75¢ ea.; 
over 3000 @ 60¢ ea 
f.o.b. N.Y.C 
ix4mfd 600 


Sample $1.50 p. p “bx 3%” wx 
THE TELEVEX CO. 


TIME DELAY RELAY 


Hayden (itv & cy. adj. in 5 see. steps to 40 see 
sodt mu ow. $5.95. With 2 arms & 2 aw 0.96 
PULSE xfmr Utah 1059-AA,3-50T Windings $1.06 


Handreds of other ttoma, see ad tn Buyers 
Guide leewe, write for Latinge 


EMPIRE ELECTRONICS COMPANY 
400@ Ave. . Brooklyn WW. N.Y. Cloverdale 2.4000 


CAPACITORS 
gov't termination purchese 
Oil filled-impreg., micas 
Write for current listings 
RESISTORS 
insl. quality Va-1 & 2 watts 
Wirewound—3.5-10-20- 50 watts 


GOULD GREEN, 252 Greenwics s. rc 7 
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LARGEST SURPLUS DEALER IN THE COUNTRY—STANDARD BRANDS—TRANSMITTING AND RECEIVING 
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We Buy Your Surplus Tubes. 
Send Us Your List For Highest Quotation 
LARGEST BUYERS IN THE COUNTRY 
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AN CONNECTORS 


FAST 
DELIVERY 
AND 
LOW PRICES 


* Immediate Delivery 
* Hundreds of Types 
% All Standard Makes 
*% New-Inspected-Guaranteed 


Multiple Contact 
Standard Telephone Type Relay 


CODE 4 TWIN CONTACTS 
11-Form A 1-Form B 1-Form C 1-Form D 


Heavy duty armature bearing. Available in 
all standard coil resistances from 12 ohms 
to 12,000 ohms, Single or quantity prices on 


request. in stock, 


Prompt delivery from 
stock. 


Cadmium or olive drab 
finish. All comply with 
government _ specifica- 
tions. 


24 HOUR DELIVERY OF THESE TYPES 


Standard Telephone Relays 
Short Telephone Relays 
Midget Relays 
Timers 
Aircraft Contactors 
Rotary Relays 
Western Electric 
Type “8” Relays 


KY, 


428 


Keying Relays 
Hermetically Sealed Relays 
Voltage Regulators 
Cutouts 
Differential and 
Polarized Relays 
Special Relays 
BK Series 


Antenna and Ceramic Relays 
Motor and Control Relays 
Relay Assemblies 

Latching and Interlocking 

Relays 

Mechanical Action Relays 
Ratchet and Stepping Relays 
Time Delay Relays 


Write for New 1955 Relay Sales 
Catalog C-6 


Let us quote on your re- 
quirements. 


UL ilyreen C/ndustries 
99 MURRAY ST., NEW YORK 7, N. Y. 
WOrth 4-2490-1-2 


4717 W. MADISON ST., CHICAGO 44, 
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COMPASS ELECTRONICS SUPPLY 


A Division of Compass Communications Corporation 
WE MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY TO TEST AND GUARANTEE ANYTHING WE SELL 
Wholesale, Industrial and Institutional Sales Only 


MARINE, GROUND AND AIRBORNE—RADIO, RADAR, AND SONAR—IN STOCK 
TEST SETS 


TS-3A/AP 


MICRO WAVE ACCESSORIES 


Wave Guide——!2" long 
Wave Guide—f-plane 9 
equiv. to RG-5!/u. Ajrtro 
Twist——E t RG-51 
3081 new 
Rigid Ww. G., 21.50 
id W one 10.00 
Ca85, APO 


plane bends, 27 ’ , } 22.50 
Elbows, 5)! ! a RG-5 f é 14.50 
Elbows, | 13.50 
Elbow, RG-5! 11.50 
Bi- directional douse 27.50 
Rotating Feed Arm Assy’s. P O write 
Magnets, Ain for 16.00 
Transformer, Output for 21.50 
Utoh Pulse xfmr. Phi! 
Rotating Antenna parts 
tor unit 


MOTOR GENERATORS 
AND CONVERTERS 


50, 60, 400 and 800 cycle and 
DC Power Supplies 


2Bde to 110/1/800 @ 
(Overall length 
110de to 110/1 
110ac to 110/1 
110ke to 110/1 
220-440/3/60 
2kve 
i2de to 110/1/460 
110de to 110/1/60 «| 
110dc to 28de «ss 250va 
110/1/60 to 28de () 250va 
220/1, 3/60 to 2hde () 250ve 
110de to 110/1/60 1 25kva 
220 to 110/160 ¢ 1.25kve 


Flex 


$12.50 
Flex j 


9.50 
9.50 


Flex 


Tkve 
12 inches) 
800 & 350va 
800 & 150va 
400 ta 
to 


$49.50 


150.00 
235.00 
Qkva 395.00 
110,1/400 

435.00 
100.00 
100.00 
95.00 
115.00 
115.00 
135.00 
145.00 


150ve 
150Ovea 


2, Type ! 

AN/MPG-|1 

Magnetr 
with f 

HIS2-7 190 

for AS-18 

feed |} 


i 4 cr 


A et 


AP 


jue wave guide " jear write 
and crystal mounts, Klystron mounts, duplexers, 


Lf. strips, converters and many 
special bends and devices too numerous to list 


Partial Listings 
Send sketch if possible 


Write For Others 
TEST EQUIPMENT 


- 13/AP-X o— RADAR TEST SET 
AND OTHERS ise rat Bandpass, etc 
—= 00 = —— Ts- 35A/ ‘AP-X- BAND Measure 


Transmitters also used for 
TRANS- TS-100/AP—TEST SCOPE, type 
MITTERS 


sweep. int. or Ext. trigger 
ECHO BOX, 3 cm, motor driven 
ECHO BOX, 10 em, motor driv 
TS 34, SYNCHROSCOPE, portable 
TS 110, S$ BAND ECHO BOX, hand tuned 275.00 
Waveguide Termination, TS-332 UG-39 flange 27.50 
Dummy Loed—TS-23!1/AP, UG-5! flange 37.50 
10cm Lecher Line Wavemeter CG-60A50 WRITE 
SWR Measuring Eqpt. Model OAK ‘ ‘ é WRITE 
TS-131/AP Pick up sy WRITE 
TS-184/AP 


Measures power, fre 
Input V1 1/60 300 
transmitted & 
receiver adju 


ALR 


ynail-t SYNCHROS & SELSYNS 
$45.00 
45.00 
45.00 
27.50 


WRITE 

Radar 

NEW 

& X indica d & ungated 
WRITE 
$ 97.50 
97.50 
237.50 


power 
tment 


equency of 1G 
QsiF1 
2G! 


Quite 


$70.00 
10.00 
10.00 
10.00 


WRITE 


5SDG 
new 


en, new 


Torque Unit Pioneer 12602-1-A with CK.5 
Motor and AY-43 Autosyn $34.50 


w power 


moplet with A 


RADAR BEACONS 


As 


AND OTHERS 
b+ +o — 


T$-204/AP—SWR Mea 


WRITE 
WRITE 


AN/CPN 

AN/CPN.8 
Yi and YG 
AN/CPN-.6 


jom 

10 em. 

tor shipboard use 
3 om. 


RECEIVERS 


AN/CPN.8 10 em. 


COMMUNICATION EQUIPMENT 


and 3-18.1 
Phone; 1.5 


125 WATT 300-600 KCS 

400 WATT CW, 50 Watt 
Federal 

500 and 1000 WATT Low Frequency CW Trar 

500 and 1000 WATT Hic 
Phone 

1 KW FM Transmitter; Br 

2 KW Transmitter; 
Westing! 


MCS; CW and MCW; 
4 MC AC Input, 


Master 
Master SA, SF, SG, SD, SJ, SK 
equipment and spare parts 


PRECISION RESISTOR 


20 MEGOHM, 20 K.V $50” 


SN @) 
mitter 175-600 KC: 


Frequency CW Transmitter 2-18 


ut; Mfq.-¢ 
44 


METER MULTIPIER 


SPECIAL PURPOSE and TRANSMITTING TUBES 


Selling 
Price 


29.50 
32.50 
32.50 

95.00 
35.00 

65.00 
70.00 

132.50 

47.50 

47.50 


Selling 
Price 


Selling 
Price 


150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
150.00 
200.00 
250.00 


Selling 
Price 


60.00 
95 


Selling 
Price 
2.75 
39.50 
14.50 


Selling 
Price 


4.25 
22.50 
1.15 
1.95 
1.00 
write 
write 


Tube 


2332 
24533 
254 
2536 
2439 
24549 
2350 
2556 
2561 
2362 
2K22 
2K25 
2K29 
2K33A 
2K45 
2K55 
3-38A 
3822 
3824 
3031/C18 
3€29 
4ci3s 
4032 


Tube 


4325 
4526 
4528 
4529 
4301 
4333 
454 
4342 
4551 
4352 


Selling 
Tube Price 
204-A 
211 
FG-235A 
250TH 
250TL 
fG.271 
FG-274A 
286A 
204TH 
s04TL 
307A 
TR317 
339A 


Tube 


705A 
706A-GY 


Tube 
16% 
1642 
5516 
“11 
7193 
ae11 
8012 
S014A 
#020 
#025 
9001 
9002 
9006, 
K-1069P7 


~ 1.25 
1.25 
4.50 

99.50 
7) 
35 

1.75 


BC-348 
AND OTHERS 
oe 

FIELD 
EQUIPMENT 


x 
~ 


- 
s 
es 


ss 


RSSraNSRuNes 
SSBsssss 


~ 
rm 


write 
write 
65 
2.25 
1.50 
ot] 
1.75 
oh) 

ss 
AS 


22.50 
32.50 
75.00 
85.00 
75. — 


252/879 
1614 
1616 
1619 
1624 
1625 
1626 
1629 


7.00 
1.16 
35 
35 
write 


ee Nee 


= 
ae 
332 


3.75 
1.45 
si) 
277.54 
45.00 


WHOLESALE, INDUSTRIAL AND INSTITUTIONAL SALES ONLY 
OUR EXPORT DEPARTMENT AVAILABLE FOR SPECIAL SERVICE TO OVERSEAS CUSTOMERS 


Write for More Detatle on Any Particular Item in Which You are Interested These are partial ltatings only of our stock, Please write for 


ther types 


All phones: 
Cable Address: 


CANAL 6-7455 
COMPRADIO, N. Y. 


75 VARICK ST. 


NEW YORK 13, N. Y. 


ELECTRONICS — October, 1955 





SEARCHLIGHT SECTION 


WANTED R A 1» rN 4s rN 3) Prices FOB NYC. Rated firms 
BC-788, T-47A/ART-13, open account. Prices subject 


17 124th STREET to change without notice. 


BC-348R, R-5/ARN-7, Richmond Hill 18, New York CABLE: Radalab, NY 
RT-18/ARC-1 Phone Virginia 9-8181-2-3 TELETYPE: NY-4-4361 


AN/ASQ-1 and 1A MAGNETOMETERS SCR-682-A RADAR CF-3A CARRIER REPEATER 


This is an airborne magnetometer used to measure the 10CM high power long range harbor surveillance and This is a transportable 4 wire carrier telephone repeater 
sagnetioc flux of the earth and to locate submarines and early warning RADAR. This equipment is a 3000 me This set amplifies all signals when used in an intermed! 
other motailic objects by their distortion of the magnetic mobile search radar that can be transported in a truck. ate position on a carrier system to extend the range, OC 
feild. Sensitivity 2-3 gamma or better, POR The equipment incorporates a 7” PPI for operation up signaling and telegraph communications can b i 
to 240,000 yards, Azimuth acouracy is + 1%. Range ac- formed to the terminal equipments or to other repeaters 
AN /GSQ1-A SPEECH SCRAMBLERS curacy is 100 yards at 10,000 yard range and 5000 yards Monitoring and transmission circults are built in. Pewer 
Speeoh scrambler tor use on any comm. channel to in- at 240,000 yard range, Trans. output is approx. 225 KW input 110 or 220v or 12v DC. This set can be used with 
ure privacy. We can supoly complete installations ef pulse width is one microsecond. Antenna beam width is all CF terminalis and commercial equipments Brand 
thie equipment 28) DC input. Also 110v 60 eye 6”. input is 110v 60 eye. Can be supplied with or with- Now in original cases. POR 
out operating shelter or antenna tower. POR 
SCR-291A DIRECTION FINDER AN/APA-17 DIRECTION FINDER 


This is an automatic direction finder covering 300-1 ,00( 


Automatic vu D fin ' ' 0 , 4 ¢ 

te reg ont sd yar gta A pad: BE anc oom We can supply many types of me to be used with the APR-| and APR-4 radar seareh 

‘ . cam ‘ receivers. The bearing is presented on a cat @ ray 

Matew ewan mean radars, test sets, Commumica- | screen in  cardoid pattern. "The set oan be used.in alt 
, 2 craft or on the ground. Input 110v 400 oye and 28v 


tions equipments, manufac- POR 
P.P.1. REMOTE RADAR REPEATERS tured after 1947. Write us if 


We oan supply the following types of remote Radar you cannot find it. RADAR BEACONS 


P.P.1. Repeaters. The main radar provides the j x and s Band High and Low Power 
Syncronizing, Synore. and Video, Pulses to operate 


the Repeaters, These repeaters may be used with Racons 
any marine ground or airbourne, , AN/APR-4 38-4000 MC RECEIVER / 

This is a precision receiver covering 38-4000 mo, The set We can supply the following Beacons in Portable 
VC 7” P.P.i. Upright deck mount Repeater. 4 utilizes § tuning units with direct reading dials in meg- and Stationary Models he X-BAND models 
Ranges are provided from 4-200 miles nput 110 acycles, The receiver has a wide and narrow band-width will operate with the new Weather Radars 
Volt 68 Cyc ome. 1.F. strip which may be selected at will. An AN/CNP-6 X-Band high power Radar Beacon. 
VO 7* P.P.1, Dock mount Repeater, This unit is output meter is provided to measure signal strength. | This is a 40 KW set for use at_an Airport. This 
very similar te the VC but is completely Waterproof Outputs are provided for a pulse analyzer and pan | set will interrogate X-BAND Radars up te 200 
and may be used on deck, The ranges are the adaptor. Each tuning unit has an automatic sweeping miles. Variable Coding is provided as well as 
same as the VC. Input 110 Volt 60 Cye. mechanism which enables any portion of the tuning monitoring facilities. Input is 11@ V 6@ CYC. 
VE 7* P.P.1. Table mount Repeater. This is a range to be scanned automatically. Input (10v 6@ eye AN/CPN-8 8S-BAND HIGH POWER Airport 
very cempact set 4 ranges are provided trom PO Beacon. This is a very compact set. This set will 


an Sass, tooet 110 Van 68 Ove 500-1300 MC SIGNAL GENERATOR = Aariovit"* Coding "ang “asnitering “tacititen ae 


+ A r v.P.t , eee monnt Roseater Tue 7 This is a high precision signal ener coverine 500- provided. input 110 Volt 60 Cye. 

vi ate mode epeater enabling radars to 1300 mo. A precision attenuator is built in providin /C -! -BAN f 

rae, ie 2 Ranges from 4-200 miles are or curate determination of output from 0-100,000 m ero- Se ern 7 oe ty utente Se Tenet 

put 110 Volt 60 Cye volts Either CW or pulsed oagsier ogteut with oe. 110 Volt 60 Cyc. 

VG 12” P.P.1. Plotting Table P tion # ter. lowing characteristics are provided. Pulse rate 60-2, 

This is @ very elaborate Remote indlostor. Vor use CPS. Pulse length 2-30 microseconds. Output line 50 a tee ee oe ‘ate weite N BAND Rae 

in a plotting center, Up to 20 Radars may be Ohm impedance Qrceracy better than one peroent, tn- é nm. ‘ 2 iw conrene "cadin i. ne 

fed into it, This set utilizes a Skiatron tube te put 110 v 60 eye. With calibration charts, Price.$249.50 vided. Input 12 Volis DC, Weight Approx. 46 

provide data that oan be retained on the soreen . ; ; 

and can be erased at will, input 110 volt 60 Cye, 90-600 MC SIGNAL GENERATOR —_ | and 2 S-BAND Portable beacens. 

‘ aii h t This set covers 90-600 mo. with an accuracy of one per- 7 aie oye > 

scossoricn are avaliable such as repeater adaptors cont or better. C.W. or pulse output with the followin This set will interrogate a §-SAND Rader up to 

enabling the set te be used at a greater distance , ane 00 60 Miles. Variable Coding Is pres ees eee ls 


characteristics are provided. Output from 0-1 
ee See, en switches to select the radar microvolts 2-30 microseconds long. Pulse rate 60-2500 12 Volts D.C. and 110 Velts eight 


eye. Pulse delay 3-300 microseconds. Output 60 ohm Approx 50 Lbs. 
line. Input 110v @ oye. Price $249.50 


BLOWERS: RECEIVER—-TRANSMITTER “(i 2) 2) 2) 2 oe ee 8 7 


12/24 VOC—AC CAST ALU. F M 20—28 M C. 


MINUM BLOWER (Pictured 
at left) 100 CFM: 8” intake; BC-500 RECEIVER—TRANSMITTER: FM Crystal 


2” outlet, Shunt Motor 4"x2” Control on 5 Channels, 100 KC separation 20-38 


, 9 r . Mi 
$000 RPM @ 24 VDC. 95.95 | TRANSMITTER: 25 Watt output, 7 tubes: 1/1626, 


6 VDC SINGLE 100 CRM 1/12A6, 3/12837; & 2/128A7 
No, 6100 $4.95 RECEIVER: 11 Tubes; 1/128L7, 2/12A6, 3/128A7 
6 C FLANGE 150 CFM 1/1216, 2/12U8, & 1/128J7 
ve +s . $6.96 DYNAMOTOR SUPPLY: Receiver 28 VDC 12 A 
‘ input; output 250 VDC 60 MA. Transmitter 28 
24 wv CFM—Min—No. 2420 $7.95 VDC 4.1 A. input; output 550 V. 120 MA 
10 ( rm BLOWER (Pictured CONTROL PANEL: For Local Control and outleta for 


ight) 27.6 Vdc; 1/100 HP Remote also. Heavy duty 5” speaker. Size: 12” x 
7000 RPM; Oster Motor C2BP a5” x 9%”. Weight: 65 Ibe 


Lh Mfe Co. Bakelite Price: NEW $59.50 

r #2, overall sive: 3-%” BC-923 RECEIVER—4 Preselected Channels—Frea 
Price $5.96 Ranges 27-29.5--29-32—31.5-24.4 and 84.4-38.9 M¢ 

Hame as above, 12 VDC opera Complete w/16 Tubes: 1/128A7; 3/128C7; 2/128G7 
lon; Price $5.95 2/1287; 1/VR-150; 1/616; 1/6837; 2/68L7; 1/6V6 
115 V. 400 CYCLE-10 CY M--Kastern Air Devices 2/6ACT: 1/NE-20; & DC-14 Crystal 1000 KC: Crystal 


Motor J31A—-7200 RPM, 1/100 HP, L-R #2 Blower Calibrator, and Speaker. Power required: 12 or 24 
Assy. Overall Size: 4-%" x 8-44". No. 8110 $5.95 VDC & 275 VDC 150 MA. Size: 6-%” 


10 CRM BLOWER (Pictured | %,11-5/10" x 11-%4" new: $34.95 | @ Terrific values—below mfrs. 


P : ' 12 Volt Dynamotor f/RC-923 REC $5.95-AC 
Re Saaeer Motor #09945. Power Supply 115 V 60 cycle f/BC-92 $22.50 


Aluminum Blower Housing; Plug f/Rear of BC 923 $1.00 ® cost on Brand New Stock. 
faa Be METERS: 


Price 


115 V. 60 CYCLE BLOWERS: WESTON AC AMMETER 


115-VAC 60 eyele SINGLE TYPE--100 CFM; 2-\" (Pietured In portable leather case 
intake: 2” itlet. Complete «ize: 6” a 6” with Test Lead 9%", 0-1 AC and 

No. 1c $8.95 0-3 AC Seal $5.95 
116 VAC 60 eyele DUAL TYPE 00 CYM, 4” intake pc AMMETER HOYT: 

Dis. Back ie. Complete size: 8” x 6” : 

No. LOB $13.95 | in portable metal case, with Test Leads, 4%”, Fan 
115 VAC 60 eyele COMPACT TYP! 108 CPM: Me Mirrored Scale—0-15 AIX $4.95 
tor built inside squirrel cage; 4.%" intake; 3%" x 8” 0-3 RF AMMETER 18-128 2%” Rd. Flush Mtg 
Dis. Complete sige: 4-%" W aS” Hx $14 95 Calibrated F/Non Mag Panel. P/O Kt MEW anes 
as fo No, 200 . mitte ) 
118 vat 60 eyele FLANGE TYPE--140 CPM; 8-4" 0-8 Amp RF w/Thermocouple 18-89; 2%" Rd 3 4 

2% Di Complete m0: T-%" 0-15 AC-DC 4” RA 18-122 95 

4" H x 6-%" D--No. 10807 $13.95 0.500 Milliamp DC. .2%” Ra.; 18-22 $4.95 

115 VAC #0 byele FLANGE TWIN-275 CPM; 4-%” 0-250 MA DC " Bq. Del 33 95 

intake \ so Db Complete ze; 11-4" W 0-1 MA DC Simpson %” Ra 4.95 

x R-1/10" D : 0.2 MA DG Westinghouse: 9%" Ra $2.95 
$21.95 


115 VAG 60 Gyole BLOWER. S00 Oat! 4 intake , 
tet. Overall size: 8” x 7 x 6", Bodine INVERTERS & GENERATORS: 
Mot NSL le ved from New Equip AC-DC GENERATOR Output 115 VAC 800 eye 
men ROD. 200 $14.95 A & 285 VDC; 60 A. at 2400 RPM 
115—VAC 60 Cyclo BLOWER—100 CRM %” tn pline shaft, Bendix Eclipse No. NEA-3. 
outlet; Rd Flange with Flap Director NEW: $18.95 
with bracket; 8” L x 6-4" Wx 7° PE.218 Input 28 VDC 100 A itput 115 ‘ 400 
m New Kaquipmer Diehl Phase 00 VA. Used: $14.95-—New: $39.95 
‘is 2106-6 No. FDBL-2106 $6.95 Pe 115 or PE-206-—input 28 VDC 36 A outa 80 
but with 12- Curved D 800 eyele 7.2 Amp Ake New: $5.95 
CDEL, 2106 $7.95 Tye E 800-1-D-—-Input 28 > ‘3 output 115 


ae Adv, tteme Still Available, WRITE! Volt 7 Amp, 1 Phase 800 cyel NEW: $24.95 a MOGULL co. 
PAGE OR CET Muon 
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OVERSTOCKED SALE!¢ 


(All CP70 Types) 


1.0mfd.$.49 6.0 mfd. 1.25 
2.0mfd. .69 8.0 mfd. 1.49 
3.0mfd. .79 10.0 mfd.1.95 
4.0mfd. 95 *15.0mfd.1.79 


*Not CP70 Type. 


LARGEST VARIETY AVAILABLE 
IN ALL TYPES OF CONDENSERS 


™@ SSBB BBB BBE SB 





SEARCHLIGHT SECTION 


SAVE|ON| ‘TUBES BRAND NEW TUBES: Guarantteeo TUBES 


OA? 

OA3 

OB? 
OB2WA 
OC3/VR105 
OD3/VR105 
1823 
1B24 
1B24A 
1B26 
1627 
1829 
1B35 
1B36 
1B40 
1844 
1B51 
1B63A 
1C21 
1N21 
IN218 
1N22 
1N23 
1N23B 
1N238M 
1N25 


1IN26 
1N28 
1N34A 
1N35 
1N42 
1N47 


1,00 
1.00 
75 
3.00 
75 
75 
3.00 
5.50 
15.00 
2.00 
10.00 
3.00 
4.50 
4.00 
2.50 | 
22.50 
6.75 
22.00 
2.00 

5 
1.50 

75 


2€27 
2E32 
2331 
2532 
2333 


1.50 
1.00 
14.50 
14.50 
14.50 


3C33 
3C45 
3IDPIIA 
3DQ1A 
ELC3) 


14.50 
20.00 
10,00 
60.00 
35.00 
40.00 
35.00 
150,00 
35.00 
50.00 
15.00 
5,00 
50.00 
50 


3DP152 
3E29 
3FPTA 
3GP1 
3330 
31 
3K30 
4823 
4B24 
4826 
4827 
4ce7 
4c28 
4C35 
4522 
4523 
4324 
4326 
4327 
4/28 
4529 
4331: 
4334 
4542 
4350 
4352 
4357 
4558 
4X150A 
4X500A 
SBP2A 
5BP4 
5CP1 
SCPIA 


5C22 


5€30/C5B8 
SCPTA 
5D21 
5D23 
5SFPT7 
SFP14 
5JP2 

5JP4 

5JP5 
SIPITA 
5323 
5326 
5329 

5330 
5333... 
SMP1 
SNP1 
SR4GY 
SRAWGY. 
cé6j 
6ACTA 
6ACTW 
6AJ5-JAN 
6AL5W 


2534 
2536 
2339 
2542 
2548 
75 9549 
1.50 
2350 
5.00 
2551 
4.00 9455 
a 2356 
50 261 
1.50 2362 
2)62A 


8.00 7 be 
3.00 23851 


SPECIAL! 


Vacuum Capacitors 


mmfd. 30 KV...10.00 
mmfd. 32 KV 9.00 
mmfd. 40 KV...14.50 
mmfd. 20 KV...12.50 
mmfd. 20 KV...14.00 


2K22 
2K25 
2K26 
2K28 
2K33 
2K33A 
2K34 
2K39 
241 
2K43 
2K 44 
2K45 
2K47 
2Kk48 
2K54 
2K56 
2V3G 
2x2A 
3BP1 
3822 
se 3B24 
3B24W 
9.60 3B26 
3.25 3898 
3.50 3829 
10,00 | C28 
3C23 
15 3094 
1.50 
3.25 


15.00 
9.00 
45,00 
37.00 
100.00 
60.00 
99.50 
100.00 
100.00 
125.00 
150,00 
50.00 
125.00 
90.00 
15,00 
50.00 
1.50 
1.00 
2.00 
1,50 
1.00 
5.00 
3.50 
6,00 
6.95 
60.00 
5.00 
1,50 
1.50 
1.50 


1N63/K63. 
1N69 
1P21 
1P92 
1P98.. 
1P29 
1P36 
1P39 
1ws 
1Z2 
2AP1 
2C26A 
2C34 
2035 
2039 
2C39A 
2C40 
2C42 
2C43 
2C44 
2046 
2C51 


2cs2 
2C53 
2D21 
2D21W 
2E26 


5.00 
50 

35 
2.50 
7.50 
8.00 


7.50 
15.00 


9.00 


3C27 
3C31 


THIS IS ONLY A PARTIAL INVENTORY. 


Send us 
RECEIVING TUBES| We 
Standard 


Thousands of other types in stock. 
your requirements 
stock. 


Carry a complete line in 


brands only. 
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9.95 
7.00 
7.50 
5.00 
7,00 


5.00 
8.50 
3,50 
1.95 
35.00 
45.00 
125.00 
7.50 
7,50 
3.50 
3.00 
3.50 
25.00 
13.50 
35.00 
35,00 
35.00 
35.00 
35.00 
35.00 
35.00 
-65.00 
50.00 
25.00 
85.00 
50.00 
100.00 
100.00 
24.00 
60.00 
6.50 
2.00 
1.75 
10.00 


29.50 


1.50 
10.00 
7,00 
7.50 
1.50 
5.00 
7.50 
7.50 
7.50 
12.50 
20,00 
90.00 
5.00 
5.00 
5.00 
3.95 
5.00 
1,00 
2.40 
6.50 
90 
1.25 
1.25 
10 


- 
’ 
e 


6AK5SW 
6AKTW 
6AR6 
6AS71G 
6D21 


OF 4 
6J4 
6K4 
6L6WG 
6SK7W 


6SLTWGT 


6SNTW 


6xX5WGT 


71C22 
723 
71024 
15€ 
NE16 
RK21 
RX21 
HK24 
D42 
HK54 
QKs9 
QK6o 


RK6O /1641 


QK61 
QK62 
HY65 


1.50 


1,30 
2.50 
200.00 


3.25 
3.00 
2.25 
3.50 
2.00 
2.00 
2.00 
1.30 
50.00 
69.50 
100,00 
1,00 
35 
1,00 
6.00 
3.00 
40.00 


2.00 
30.00 
25.00 

1.50 
30.00 
25.00 

2.00 


RK65 /5D23.10.00 


FG67/5 
RKR72 
RKRT3 
100TH 
FG104 
FG105 
FI23A 
FI2BA 
HF100 
FG154 
vTi5se 
FG166 
FG172 
WL200 
203A 
204A 
207 
211/VT 
212 
217A 
217¢€ 
WLate 
Qre2. 


FG235A 


QOK249. 
2498 
249C 
250TL 
251A 
252A 
QK253. 
254A 


FG258A 


VHA 


Shc 
CRP) 


TJ 


J 


728 10.00 
50 

50 
6.50 
29.50 
11.00 
4.00 
15.00 
7,50 
17.50 
10.00 
15.00 
15.00 
75,00 
5.00 
35.00 
50.00 
50 
17.50 
1.50 
2,00 
25.00 
125.00 
35.00 
150.00 
2.50 
3.00 
15.00 
47.50 
10.00 
149.50 
6.00 
120.00 
10.00 


ac, 


et 


y 


‘ 


2748 
2828 


QKIB3A 
QK284A 


287A 


304TH 


304TL 
305A 
307A 
312A 
313¢ 

316A 
3238 

327A 
336A 
338A 
3494 
350A 


3508 
354C 
359A 
368AS 
388A 
393A 
394A 
396A 


4038 /5591 


1,00 
5.00 
100.00 
100.00 
3.50 


8.95 


8.95 
3,00 
K75 1.00 
2.95 
3.00 
50 
5.00 
2.25 
5.00 
5.00 
7.50 
3.00 
2.75 
5.00 
3.00 
2.50 
1.20 
4.50 
3.00 
3.25 
2.75 


WL417A3.50 


WE41BA 
WE421A 
WE422A 


RT434 
434A 
446A 
4468 
450TH 
450TL 
WL456 
464A 


CKS12AX 


527 
ML531 
559 


KU610 


HY615 
WL616 
KU627 
648P1 
HK654 
WL651 
WL652 
WL6et 


701A. 


103A 
104A 
105A 
106AY- 
OTA 
7078 
108A 
TI3A 
T14A 


15.00 
15,00 
11.00 
25.00 
3.00 
50 
2.00 
35.00 
35.00 
59.50 
2.50 
1.10 
15.00 
4.00 
50 
3.50 
50 
99.50 
10.00 
7.50 
25.00 
30.00 
20.00 
68620.00 
1.95 
1.50 
1.00 
1,00 

GY 15,00 
3.50 
4.50 
1.00 
50 
12.50 


TI4AY 


TISA 
7158 
715¢ 
TITA 


TIVA 


20.00 
2.00 
4.75 

12.00 

50 


10.00 


T2OAY-EY 50.00 


T21A 
7218 
T22A 


723A /8 


724A 
7248 
725A 
726A 
7268 
726C 
730A 
7S50TL 
801A 
802 


803 
804 
805 
806 
807 


816 
829 
6298 
$308 
832 
832A 
833A 
836 
837 


838 
842 
645 
846 
849 
851 
852 
860 
861 
865 
866A 
872A 
874 
878 
884 
GL889 


GLE89A 


BB9RA 
902A 


im ELECTRONICS 


Dept. EU 


1108 Venice Bivd. 


Les Angetes 16 


Califernia 


75 
7.50 
75 
8.50 
1,00 
75 
3.50 
7.00 
25.00 
25.00 
10.00 
45.00 
50 


60 
60 


1.25 
60.00 
74,50 
- 125,00 

3.00 


All Prices 


902P1 
19 
922 
927 
SN930 


3.00 
2.25 
1.25 
1,00 
4.50 


This is only a partial inventory. — We stock one 
of the largest tube inventories in the U. S. 
Complete inventories purchased. — Quantities 
large or small — we buy them all! 


931A 
935 
SN944 
SN949C 
SN953D 
954 
955 
956 
957 
958A 
959 1 
SN9T7ICX 
m1 
cK1005 
CK1006 


35 
35 
35 
35 
35 
50 
4.50 

35 

35 
2.75 


5654 
5656 
5657 
5663 
5667 
5670 
5672 
5675 


CK5678 


2.00 
3,00 
4.75 
5.00 
4.75 
1.00 
2.00 
1.25 
3.00 
2.50 
175.00 
2.00 
1,00 
2.25 
1.00 
3.10 
2.20 
199.50 
4.95 
1.60 


5703 
5718 
5719 
RKS721 
5725 
5726 
5727 
5744 
5750 
5751 
5780 
CKS787 
5814 


SPECIAL! 


5” DUAL GUN TUBE 


Lon 


$2 


persistency face. Value at 
00. This tube has been 


rejected for military vse. 


Tested Betore 
Shipped & Fully 
Guaranteed. Only 


M1007 
15001 
1603 
1620 
1623 
1624 
1625 
1626 
1630 
1631 
1636 
1641 
1642 
2050 1 
2051 
ZB3200 
5550 30.00 
5551 25.00 
5553/655 100.00 
5557/FG17. 3.50 
5559 /FG57.12.50 
5560 20.00 
5561 29.50 
5586 150.00 
5591/4038. 2.30 
5611 99.50 
5634 7,50 


5636 4.00 


5637 8.50 
5651 1.40 


1.00 
30 
35 
50 
75 
20 
50 

50 
00 
65 

75.00 


F.O.8. 


$17.95 


5814A 
5837 
5842 
5844 


5851 
5894 
5896 
5899 


5901 
5905 
5907 
59086 
5910 
5932 
5933 
6021 
CK6050 
6080 
6osoWw A 
6147 
6177 
8005 
8012 


8013 


8025A 
9001 
9002 
9004 
9006 
9903 


2.25 
95.00 
13,50 

1.75 


4.00 
20,00 
6,50 
7,00 


6.50 
8.95 
7.90 
7.95 
45 
4.00 
4.00 
4.00 
2.00 
3.50 
4.25 
4.00 
49.50 
4.95 
1,00 
4.95 
2.00 
85 
65 
1,25 
25 

20.00 


/007TW 


CHECK WITH US FOR YOUR REQUIREMENTS 


los Angeles, subject to 


change without notice. Minimum order $5.00. 
Check with us for items not listed, 





SEARCHLIGHT SECTION 


ATTENTION | 


A. B... 


Any Type J-JJ-JJJ 
POTENTIOMETERS 


Due to Terrific Dernand 
This Offer Is Repeated 
For Readers of ELECTRONICS 
For October 1955 


RESISTORS 


AT NEW LOW PRICES 


- for each value separate - - - 


1-99 pcs 100-900 pcs 1000 lots 


2.50/c 
5.00/c 


4.00/c 
8.00/c 


7.00/c 60.-M 
14.00/c 125.-M 
391 Riverdale Avenue 
YONKERS 5, N. Y. 
Phone: Yonkers 9-6000 


FROM STOCK in 


any standard values 


5000 lots 


16.-M 
32.-M 


26.-M 
52.-M 


51.-.M 
102.-M 
ONLY ON 


SPECIAL 
VALUES 


Ask For 
The List 


.04 ea 
.08 ea 


.06 ea 
12 ea 


.09 ea 
.20 ea 


20.-M 
40.-M 


32.-M 
65.-M 


10% 


Vp) WATT BTS + EB 5% 
| WATT BTA + GB 
2 WATT BIB + HB 


LEGRI § COMPANY 


SELLING 


Receivers 
Transmitters 


10% 
5% 


10% 
5% 


a 


‘ oa na er ? 


ELECTRONICS 
We buy and sell all 
types of aircraft elec- 
tronic equipment. We 


WILL BUY ALL 


New or Used 
Leach Relay #5059-R 
75058 


Radar 
Special Purpose Tubes 
Relays 
Meters 
Switches 
Connectors 
Rectifiers 
Transformers 
Motors & Generators 
Wiring Cable 
Instruments 

and 


All Electronic Components craft 


#55 
Antenna Switchin 


35055 


#5053-8M 
#5053 


Price Bros. Relay #10 
elay 


35586 


Tubes ae 
27A 


st 
WL-530 


RADIO & ELECTRONIC SURPLUS 


Wholesale Only 
Detroit 3, Mich. 


A CONSISTENTLY DEPENDABLE SOURCE 


5718/SN979. 


3C45 

4C35 

5C22 

“a 6AS6 
Ww.E. 1.3 

5654 

e702 


= a ARE ONLY A FEW SPRCIAL VALUES 
‘eh TUBL KLYSTRONB, 


74 CORTLANDT ST 


Barclay 7-5839. Dept. E. 


13933-9 BRUSH STREET 
TO 9-3403 


. 6.50 
10.00 
20.00 


5721 
5725 
5763 


5 6021 
1.50 
1.75 


FROM O 
SPECIAL PURPOSE, EB" 


“ALLIED ELECTRONIC SALES 


N.Y. 7, N.Y. 


6080 
geet el 


UR HU 
rc, Query nt 


Rela 


Highest prices paid for most all types of air 
sparkplugs any condition 


Wholesale Only 


OCK OF TUBES 

8 1 or Other Types 
F.O.B8. NYC. 

Rated (D&B) Firms 
pen Account, 

Attractive Discounts 

wyers. 


To Quantity B 


have the largest, most 
complete stock on the 
coast of receivers, 
transmitters, and ra- 
dar equipment — all 
checked and guaran- 
teed. We own and 
operate our own over- 
haul plant. What are 
your needs? 


ELECTRONIC 
TUBES: 


We have most com- 
plete stock of late- 
type electronic tubes 
for broadcasting, tr 
dustrial, military and : e P 1 
ham use. Quotations 

on request. 


oe, - * > 
2 e a 


Seno “S 
A ee 


oe me ee el ee Se Oe Oe ee oe Be eG 


t 
i 
i 
» 
5 
f 
f 
i 
2 
3 
r 
£ 
¥ 
4 
f 
4 
4 
" 
+ 


For Quick Delivery 


500—EE-8 Field Telephone—New 
Manufacture. 
100—SCR-522 Complete 
30—LP21A Loop Antenna 
3—SCR 694 Complete. 
30— oC ee 30—BC-342; 
30—BC-224 H, new 


RED ARROW ELECTRONIC SALES CO. 
1217 Summit Ave Union City, N. J. 
N.Y. Tel. Oxford 5-0984 
N.J. Tel. Union 3-7916 


October, 1955 — ELECTRONICS 





ee 


VHF ANTENNA 


« Corps. ANI54 
200 mc. Consists of 
tical dipoles working 
against a mesh refi 

n. x 40 in. Spa 

elements 

Tinit * 
with i : 
chest a: 


$97.50 


between 


wavelength 


ouTPUT 


INPUT 
VOLTS AMPS 


TYPE VOLTS AMPS 
DBARS?} 4 375 150 
35-059 19 . 405 095 
POSX-15 14 ° 220 08 
DM33A 28 540 250 
23350 27 285 675 
8-19 12 275 110 

500 050 
300 260 
150 -010 

Mu. ° 
1000 350 

8 220 08 

2 450 06 2.50 
25 375 150 6.95 
* Replacement for PE 94. 


5.95 


Price 
$6.50 
4.35 
8.95 
3.95 
3.95 
6.95 


DA-3A* 28 10 3.95 


12.50 


PE 730M 28 1 
8.95 


’ 
B8D69 u“4 2. 
DAG-33A 18 $ 
BDAR 33 28 3 
t Less filter. 
+t Used, Excetient. 
PE 34, Brand New 


INVERTERS 


800-18 Input 24 vde, 62 A. Output: 115 V, 800 +7 
i phase. Used, excellent 18. 3 
PE-218H: Input; 25/38 vdeo, 92 amp. Output 115V 300/ 
500 cy 1500 Volt-ampere. NEW $32.50 
PE206: Input; 28 vde. 36 amps. Output: 80 V 800 cy. 
500 volt-amp. Dim. 13 x 5% x 10%. New $22.50 
EICOR—ML 3011-5. Input: 13.75 V; 184A. Output: 
115 V/400~, 34, 0.96 PF 100 VA. New $59 
PU 7/AP. Input: 28 vde/I60A, Output: 115 VAC, 
100—, td, 500 VA., 21.6 Amp. Volt, and Freq. Reg. 
Used, Exe. $75 


mel ae ~ 


Network. 400 PPS, 
0 uae ° $62.50 
7-5E3-1-200- 67P, 7.56 KV “EE” Cireult, } microsec 200 
PPS, 67 ohms impedance 3 sections .. $7.50 

7-5€4-16-60, 67, 7.5 KV “EB Cireutt, 4 sections 16 
Microsec, 60 PPS, 67 ohms impedance $15.00 

7-5€3-3200-67P, 7.5 KV. *‘E’’ Cireuit, 3 microsec. 200 
rrs, ohms imp. 3 


sections $12.50 
H-616 10KV,. 2.2 usec., 375 PPS, 50 ohms imp. .$27.50 
H-615 1OKV. 0.85 usec., 


750 PPS, 50 ohms imp. .$27.50 
KS8865 CHARGING CHOKE: 115-150 H @ .02A. 32 
40H @ .O8A, 21 


KV Test $37.50 

G.E. 25E5-1-350-50 P2T, “‘E’’, CKT, 1 Microsec, Pulse 
@ 350 PPS. 50 OHMS Impedance $69.50 
KS9623 CHARGING CHOKE: I6H @ 380 Ohms 
DCR. 9000 Vac Teat $14.95 
G.E. 6E3-5-2000, 50 PIT; 6KV., “FE Clrouit 0.5 usec 
2000 PPS/50 ohms/2 sections $7.50 


H-605: 25 KV, 1.5 usec. Type “ER” 


75 MA 


PULSE MODULATORS 


MOD. 3 HARD TUBE PULSER: Output 
144 KW (12 KV at 12 Amp.) Duty Ratio 
ation icroseo 
406 M00 op Use 7T1I5B 
Leas Cover 
mfd. by Sperry. Hard 
pulser delivers Pk. pulse of 144 kw. Similar t& 
nit. Brand new, less tubes 
Airborne RF head . é K 
output at 900t r onl ty Complete with 
init and $210 


Pulse 
01 
Input 
4-89-B 
$135 
tube 
Mod 3 
$85.00 


peak 


MIT 
Power 
tu 


ASD. Modulator- Units, 


PULSE TRANSFORMERS 


RAYTHEON WX 4298E: Primary 4KV., 1.0 USE 
SEC: 16KV-16 AMP DUTY RATIO: 001 400 CYCLE 
FIL, TRANS BUILT-IN”... 060 ccecceneee 

WECO: D-163247 For Modulator of SCR 720.. .$22.50 

4P37 (Weat’h’se). Pri: 50 ohms 750V. See. 15 KV/1000 
ohms .001 Duty. Bifilar: 12.6V/2.5A $32.50 

9.338 KV, 

y: 28 KV 
ength l 

VK Power Out 

Bifilar: 1.5 amps (as eh 

GE #K-2748-A, 0.5 
2 KW impedance 40:100 


50 ohms 
450 ohms 

mec @ 
1,74 


wn 


Imp 
5 635/120 
KW 
$62.50 “— 
Pps. Pk. Pwr. out is 
ohm output. Pri. volta 2.8 
KV Pk. Sec its | KV Pk Bif_lar rated at 1.3 
Amp. Fitted with agnetron well $24.50 
“ae “ err 3.1/2.8 KV, 50 ohma Z. Secondary 
6 1025 ohms Z Puise Length: 0.25/1.0 
(a one! 600 PPS. Pk, ower 200/150 KW. Bifilar 
Amp. Has ‘built-in’ agnetron well $32.50 
K-2461-A,. Primary: 3.1/2.6 KV-——50 ohms (line). Sec 
ondary 14/11.5 KV¥—1000 ohms Z. Pulse Length: 1 
usec @ 600 PPS. Pk. Power Out: 200/130 KW 
Bif_lar 1.3 Amp. Fitted magnetron well. .$29.50 


usec @ 


2004 


with 


1N21 
1PSGT 
1P30 
2C21 
2€22 7193 
2C 26A 
24521A 
2322 
2526 
2527 
2529 
2331 
2332 
2338 
24537 
24539 
2548 
2556 
2362 
SEP 1 
FP7 
4534 
4338 
4342 
SFP7 
5GP1 
SHP4 


500 MC 
ASB, 
tuned 
plus GL 446 

New, | 

CAPACITOR Rt 

) MMI p 


Uses 


ght 


RF Amp 


$323 
5330 
$333 
CSB /5C 30 
7C4 1203A 
9GP7 
10Y 

15k 

9 44 
QnKnss 
aQneo 
qQnél 
QnKhe2 
cCEQ-72 
ML-100 
HY 148 
227A 
268A 
316A 
355A 
1568 
393A 
417A 
CLATIA 
WL531 
532 1832 
GL559 


RECEIVERS, 


house 4 
and 


$34.50 
$14.50 
$4.75 
$1.10 
$.18 
$3.45 

10 

15 

a 
$39.50 
$35 
$50 
$54 

5% 
$69.50 

2& 
$2.50 
$2.25 

50. 
$12.50 
$10.50 
$4.50 
$6.10 
$2.10 
$2.75 
$1.10 
750 


ype 


ity 


Mixers, 
LE 


tubes $7.50 


POWE R SUPPL Y 


Ar 


vin AA thu 


TY-6 Tunit I 


RANGE ( AL IBRATOR 


heckin 


PANORAMIC 


I i» 
MN 28Y 


Noise 


Power 


filters, Ma 
supply ur 
0 
1 "i 
Coaxial switch 
I've A-i4 
Amplifier ‘ 


I i 
Pulse analyzer 
BC 
24-volt 


Phase-shifter i 


Capacitor 

Hydrophone 
od 

AN/CRW-2A it 


MO 


TEL. 
TEL. REPEATE 
DL 

101-A 


F.T.4&R 


Centrot 


REPEATER 


box 


it 


‘ 


602 Control box 
Transformer 


DEL Mi 


EE 
RR. EE 


Vl 


and 


RADAR TRAINER 


MA 


SEARCHLIGHT SECTION 


ee ee 


7008 
700D 
703A 
704A 
705A 
706A 
7060 
706EY 
706CY 
708A 
709A 
713A 
€-722A 
725A 
730A 
400 
801 
837 
Bai 
861 
654 
876 


$14.50 

I TA 

' input - 
New $21.50 
Brand 

$3.95 


M 


Mua 


al 


UNDERWATER MICROPHONES 


hy 
SA4A/APA.1I 
DPDT. Conti 
pletely Er 
MP.7 
SAIA/APN-I A 
Altimeter 


Motor 


ititude 


Driven 


Limit 


Coaxial 
uous Operation from 24V0C 
closed 
2 MAST BASE Mobile Antenna Mount 
Switeh 


i 


ADAPTER AN/APA 


M 
Ma ‘ 
$27.50 
Switch 
Com 
$24.50 
$4.59 
APN.-! 


3/.95 


Ant 


for 


ELECTRIC MEGAPHONE SYSTEM 


For Rural Areas, Hotels, Commercial 
Steamers, Ball Parks, Etc. 


BRAND 


$129.50 


NTT 


AT.68/UP ‘ “ 
oi tf eoelrer measure n . 
New as show 5 ‘5 
ROTARY JOINT (Also 
#65827 180 deg. rotation 
hia In. il bi 


DISH 
\ Al 
biPOLe I 


PARABOLOID 


CM 
$5 

FLEXIBLE SEL TION , 5.90 
jUM. DIPOLE FEED, "kL $14.50 
MITRED ELBOW, Cast alu vum, 14 a W.u 

W.EK. Planges e"’ Plane $1.50 
1 UM ANTENNA ASSEMBLY: Une I 
tor, Beam patte 

Nect 
Flevat 


vera “ a4 le 
both A uh and elevation 
nute 


Near 
nm Seni 
$35.u0 


* i 
ov deg. « ane | 
‘ 2 deg. 1 Over 24 dea 
Cross-Guide Directional Coupler, UG-40 ou lane 
Main Guide “” Lone ith Ww) Deg Br Viane bend 
end, amd is ftred h Std. UG ’ ‘ 
20 db Nomina $22.50 
ftred with UG oY 
per length $5.00 
with or without deck 
each $17.50 
$15.00 
$10.00 
$17.50 
Mag 


at one 
flanges, Coupling i 
RGS52 U Waveguide in 
lunges to UUdu, 3 plated 
Rotating-Joints supplied either 
untings, With UG40 flanges 
Bulkhead Feed-thru Assembly 
Pressure Gauge Section with 15 Ib gauge 
Directional Coupler, UG.4u/U Take off 20db 
MAGNET AND STABILIZER CAVITY Vor 24) 
netron $24.50 
90 degree elbows I ‘ a » 2%" re $4.50 
ADAPTER Arey e to , ~” i 
rs 12, Ts $7 
ADAPTER CG » u ot rt 
Fiange for TS $2.50 ea 


3 CM. TEST SETS 


TS (2/AP. For standing wave measurement of 
plumbing, TR/ATR boxes, crystal mixers, an 
tennas, ete. The TS 12 consists of two basic units 
Unit t is « high geln stable amplifier followed by 
a j-ineh meter ich reads SWRH directly. UNIT 
inetuding a 

adapters, ote 

be used 

Operates 


enutha 


waveguide accessories 

probes, dummy toad 

or erystal input ma 
Both units are portable, self contained 
from 115 v. 60-800 cps. New 

TS '3/AP. Signal source 9305-0445 me. 50 micro 
watts. Comes with a wavemeter, thermistor-bridge 
power meter, and calibrated attenuator. Oscillator 
is a klystron tyne 723/a-b which may be inter 
nally (self-syneh) or extremely pulsed. Controls 
are provided for FM operation, variable pulse 
delay, pulse width and phasing. Operaies from 
115 v, 600.800 ops. New" 

- i deliwwery schedules 


10 710 CM. —RG48/U Waveguide 


POWER SPLITTER for sith 
fe, 


an CM Shepherd Kliystron 
i m KK nh antenna th ¢ 


\ p ! type 


consists of 
slotted line 
Either bolometer 


use type 726 
Kner 
igh dua 
connect 
$i12.& 
ASSEMBLY Part 
\i” in llewe ‘ ard 

at Ca ! Cavity and Type 
CPi Tot Uses 204 “4 1627, Tunat 
AVX 24 Mi Piated $15.00 

BEACON LIGHTHOUSE. avity p/o UPN-2 Beacon 
M i ik each $27.50 
MAGNETRON TO WAVEGUIDE « t with A 
Tray Ca r | plated $41.50 
21A, TR BOX I with t ing 
$12.50 

McNALLY KLYSTRON CAVITIES f w 2K 
Mie $4.00 

TO.TYPE 


LHTR. LIGHTHOUSE 
I 


ihe and tuning ft 


HOLMDELL 
BEACON ANTENNA 
ANTENNA, AT 

we 7 


E’ PLANE 
K.Band, x 


19A/APR: It 
I 1 $12.50 
BENDS j ‘ “ $7.50 
Band Eaqpt. Available Send for List 


THERMISTORS © 


Type DCR 
re Tye 


tht » oF 


9 Bead 
’ ’ Ma 


Pah 
act 
Bead Type DCR 
MEA in 


13 Dis P Type DCR ‘ Db 


I. F. AMPLIFIER STRIPS 


Model 15 Me Cente Kandwidtt 


65 db ¢ ‘ f 


mw oO 


GACT 


M 
th of 7 M 
$15.00 


JAN WAVEGUIDE FLANGES 


UG %/U $i.10 UG 5I/U $1.65 
UG 40/U $1.25 UG 52/U $3.40 
UG 40A/U $1.85 UG 52A/U $3.40 


COAXIAL R.F. FILTERS 


F-29/SPR-2 Hi-Pa with 
me. Cut-off, Type nput and 
t, 50 Ohms Z $9.50 
F-41/SPR-1. Hi-Pas with 2060 me 
cut-off, Type **> and output 
50 Ohms Z (A $10.50 


MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.0.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.0.B. 
RATED CONCERNS SEND P. ©. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 


131 Liberty S?t., New York 7, WN. Y. 
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cep (40) Chas. Rosen 


Phone: Digby 9-4124 





SEARCHLIGHT SECTION 


FOR SALE _Minimum Order $25.00 


ssszicsss 
s3ssss 


sssssss 


ne ned 
1-210 87 oa) 6 tor BOM sue 


ROA 7000 Tot 


a coating to 
nei i brush, | spetule . 24 Je 
Pingo w/Geqetel w/penels, used for recognition by Be 21 Walkie 
friendly aoft naiste 
MD 7/Nevy mod. like BO 456 


a4 
Windehield ‘De’ Teer (a ow De ot: a7 par APS 
k 


159 CARLTON AV. 


PEPE PPEGPAAN 


TA 


¢ 


bet w/eeperste power supply 


eo ( 452 ond 4-0 
5 Hei met t 4 


_ TRANSMITTER RECEIVER EQMT. 


OPN 43 At ‘ Tiithne CTE 664 


MISCELLAN EOUs 
Bene of 19 
51 Se 
6000 @ 


CRO w/eledee hammer 
a 2A-248-41.1 in chest 


6 
Oak wood oun rt for 84/TPS-4 400 @ 
90862 for 8 he’ 600 160 
new 
oupling Unit for BO B48 new 
dei 63 


t of 1000 ft per min. new 
new 
new 


cables 10 ft 


NETWORK 
ye 162241 


’ 
i bos for RLI4C interphone #/2 
by 0/K 12 w/6 tubes 682A, 2 cond. oor 
or RL 240 inter neulators, % cables 15 ft. « 
’ Be to + ih aac 
hid 7 interphone @/relay pote 


hone w/jack ete 


switeher 
oe DC plett 0 


mpe 
uesian tank new ) 2” scale |e sath Daler toes $10 


Junction box 225600-84 « 
4 300 


resiat high ter mat. w/2 pint soly 


106 boxes @ 
eikie Coil & Crys 
f 


w/tube 5 1 em. Ar sonne oot 0618 £80 5 


ST Warmer 442010 108" lea. tank il C4104 6500 K 
400 ohm 4A2667/24-87 lea. ¢ al PT -243 5500 KE 
new 66. oe r mel PT .244 56960 | 


TALLEN COMPANY, INC. 


TRiangle 5-8241 BROOKLYN 5, N. Y. 


' 


3 cond. KOILED KORDS | BLOWERS 115 Volts A. C. 60 cy. 


22 inches long stretches to 9 feet i) 


List price $3.00 Net $126 REOMOND 5° 18 watts... 98.96 


(* ((. DELCO 60 cfm. 40 watts. . $14.50 
” #5062369 used in 584 RADAR 


HAND WOUND 10 Sec, to 24 
Min, TIMER SWITCH. .$1.25 


6 Watt Most POWERFUL 
TELECHRON | RPM 


110 v. 60 ey, ° $6.50 
10 for enon $50.00 


3” — =. 
Elapsed | 3 1 a y) 
Time Meter \ ts J 
GRAIN OF CORN LAMPS Square Case $14.50 Ns 
10 for $3.00-——-100 for $25.00 MARKTIME 


"TAA 5 HOUR SWITCH 
9 \) 4) A 10 amp. timing device 
4 Pointer moves back to sero 

: SS Ideal for 


after time elapses 
#328, 6 Volts 2326, 24 Voits #321, 28 Voits 


shutting off radios and TV 
5) TELECHRON Motors 


s when you go to bed. Lim 
4 RPM on 50 cy 


REVERSIBLE GEARED-MOTOR 


Delco-PM-Permanent Magnet Ainico Field Motor 


#5071895 Ve SHAFT or 11/16 GEAR.. $17.50 
= 5069600 $18.50 


Clamps te hold motor: $1.60 ea. 


ited supply at this $4 90 


pecial PRICE 
Also available in 15 min., or 

$0 min. or 1 hr, at $6.50 
a en ited 
HAYDON TIMING MOTORS 
LLOv 60 cycle 30 RPM., $2.60 
110¥ 60 cycle 1 RPM 2.60 
230V ‘i nPM 1.00 
60CY (2 kim 1.00 


64N Dey Street 
New York 7, N. Y. 


BIOBLIBIGS 


3.6 RPM. 3.15 
or 4% RPM 1 RPM 3.95 
3 ALP. He 2.85 
1 A.P.2Hr 2.80 


on 60 cy 2.85 


{ @ 2 RPM. $2.00 
® >] 3 RPM) 3.90] 1 RLPLi2Hr3_25 
4 RPM 2.00 60 RPM 4.85 


“ac BLAN 
BOBIDBA GILES: 


please include 
postage 


A DEPARTMENT STORE 
FOR YOUR 
aA Ae ALS 


WE'RE SELLING YOU RELAYS — 

WHAT ARE YOUR OTHER NEEDS? ; 

Our normal Inventory Includes Over 

80,000 Different Items in the Electronic, 
Radar and Radio Fields 


ALLIED @ LEACH e@ TELEPHONE TYPE 
MINIATURE AIRCRAFT @© GUARDIAN 
SIGMA @ HERMETICALLY SEALED 


and many others 


oa 


SD 
a THRs 2 SS 


SEND FOR OUR LATEST _— 
AND ADD YOUR NAME 
TO OUR MAILING LIST 
cable address: UNIGENCOR, N. Y. 


NEED METERS? 


STANDARD or SPECIALS 
ANY QUANTITY — NEW — SURPLUS 


FOR 
ALL 


METERS 


ELECTRONIC — MILITARY 
AIRCRAFT — HAMS 


MAKES — MODELS 
RANGES — SIZES 


REPAIRED 
RESCALED 
RECALIBRATED 


WRITE - PHONE - WIRE 


INSTRUMENT SERVICE 


455 B. 67th St 
Arverne, New York 


CAA No. 4264 Ltd. NE 4-8594 
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MIDGET BLOWER 


TIMING MOTORS: HAYDON 


B-5796 20/30 V 
{ } RPM wit 


No. 130 


$9, 95 ea. 


400 CYCLE SYNCHRONOUS 
TIMING MOTOR 


Hysteresis type mfgd. by Haydon 
115 V_ single phase. Can be con- 
nected for either right or left 
rotation or reversing duty Outpot 
shaft is .125 diameter x .258 lon 
with end slotted .031 wide x .12 
deep 

utput speeds | f.p.m., 


1/6 r.p.m, 
60 F.p.m — 


and | 


Stock No 
145 


$9.95 ea. 


SENSITIVE INTEGRATING 
GYROS 


the famous HIG gyro which 

being used in missile guidance 
ystems, radar stabilization and fine 
yntrol systems. Gov't cost approx 
$1500.00. Limited quantity avail- 


SIMPLE DIFFERENTIAL 


lil reverse ratio. Size: 64%” long x 
2%" dia. 

Shaft size: 

11/32”. 


Stockh No. 111 


$7.50 ea. 


ELECTRONICS — October, 1955 


12-VOLT 
DYNAMOTOR DM34-D 


ame 


INVERTERS 


MG (49F HOLTZER CABOT 
OUTPUT: 26 VAC @ 250 VA: 115 V 
@ 500 VA: single phase; 400 cyole; 
INPUT: 24 VDOC @ 36 amos $49.50 

PIONEER (2123-1-A 
OUTPUT: 115 V; 3-phase; 400 cycle; 
Amps .5; INPUT: 24 VDC; 12 amp. 


$69.50 
PIONEER 12126-2-A 
Output: 26 volts; 3 phase; 400 eye 
10 VA; .6 PF input: 27.5 volts Be: 
1.25 amps $24.50 
OMF2506M 
CONTINENTAL ELECTRIC 
24-30 volts input; 5.5-45 amps; cent. 
duty. Output: 115 volts; .44 amps; 400 
eye; | phase; PF 1.0; 50 watts. $30.50 
10563 LELAND ELECTRIC 
Output: 115 VAC; 400 cycle; 3-phase, 
115 VA; 75 PF. Input: 28.5 VOC; 12 
amps $39.50 
PIONEER (2117 
Output: 26 volts; 400 cycles, 6 volt 
ampres, | phase. Input: 24 VDC: 1 
amp $19.95 
PE 218 LELAND ELECTRIC 
Output: 115 VAC: Single Phase PF 
90; 380/500 cycle; | VA. Input: 
25-28 VDC; 92 amps; 8000 rpm; Exe. 
Volts 27.5 BRAND NEW $39.96 
PE 109 LELAND ELECTRIC 
Output: 115 VAC, 400 eye; single 
phase; 1.53 amp; 8000 rpm. input: 
13.5 VOC; 29 amp $65.00 
MGI53 HOLTZER CABOT 
input: 24 VDC; 52 amps. Output: 115 
volts—400 cycles, 3-phase, 750 VA and 
26 volt—400 cycle, 250 VA. Voltage 
and frequency regulated $95 
PIONEER (2130-38 
Output: 125.5 VAC; 1.5 amps. 400 
cycles single phase, 141 VA. input: 20- 
10 VDC, 18-12 amps. Voltage and fre- 
quency regulated $69.50 
12116-2-A PIONEER 
Output: (15 VAC; 400 oye single 
phase; 45 amp. Input: 24 VDC, 5&§ 
amps $39.95 
10285 LELAND ELECTRIC 
Output: 115 volts AC, 750 VA, 3 phase, 
400 cycle, .90 PF and 26 volts, 50 VA, 
single phase, 400 cycle, 40 PF. in 
27.5 VDC. 60 amos, cont. duty, 
rom. Voltage and frequency regulated. 


10486 LELAND ELECTRIC 
Output: 115 VAC: 400 cyoles; 3-phase: 
175 VA; .80 PF. input: 27.6 DOC; 12.5 
amps; cont. dut $90.00 

PIONEER (0042-1-A 
DOC Input 14 volts; output: 115 volts 
400 cycles, i-phase: 50 watt $39.50 

10339 LELAND ELECTRIC 
Output: 115 volts 190 VA; single 
phase; 400 cycle; .90 PF and 26 volts; 
60 VA; 400 cycle, 40 PF. Input: 27.5 
volts DC 18 amps cont. duty. voltage 
and freq. requiated $49.50 


SIMPLE DIFFERENTIAL 


Size: 542" long x 2%" dia 
Shaft size: %”" on one end 
and 11/32” on other end 
Hub Is 1-3/32” dia. 

on each end. 


DC TIMING MOTOR 


wit hronomet yovernor ust 


able from } to 25 fod. by 
Haydon 


SYNCHRONOUS 
SELSYNS 


110 volt, 60 cycle, Drass cased, ap- 
proximately 4° dia. x @ long. Mid. by 
Dieht and Bendix. 

QUANTITIES AVAILABLE 
REPEATERS $20.00 ea. 
TRANSMITTERS $20.00 ca 


SYNCHROS 


GENERAL ELECTRIC MOD. 2)15Mi; 
115-57.5 volts, 400 cycle $22.50 
KOLLSMAN AUTOSYN MTR. TYPE- 
403; 32 VAC; 6 ecyel; single phase. 


$9.95 
BENDIX AUTOSYN MTR. TYPE. 
851; 32 VAC; 60 eyele, single phase 
9.95 
MICROSYN UNIT TYPE 
iF SPECIAL REPEATER 
400 cycle $16 
23173 GENERATOR; 115 Volt-400 
cycle $10.00 
SCT CONTROL TRANSFORMER; 60. 
50 volt; 60 cycle $45.00 
SF MOTOR; 115-90 voit; 60 cycle 


580G DIFFERENTIAL GENER. 
ATOR; 90-94 volts; 400 cycle. . $30.00 
BENDIX oy yt - TYPE C- 
76248; 115 volt; $22.50 
DIFFERENTIAL Tyre %. 78249; 115 
volt; 60 oye 5.00 
BENDIX REPEATER TYPE C-710 
115 volt; 60 cyete $37.50 
REPEATER, Type C-78663, AC Syn- 
chronous 115 volt, 60 cyole $9.95 
DIEHL REPEATER TYPE FIE 22.2; 
115 wolt; 400 cycle; secondary 90 voit 


50 
5G GENERATOR; 115/90 volt; 60 
cycle $45.00 
76 SvBCnne GENERATOR: 115/90 
volt; 60 cycle 00 
66 SYNCHRO GENERATOR; 


volt; 60 eyole $60.00 
60G SYNCHRO DIFFERENTIAL 


115/90 


GENERATOR; 90/90 volt; @ cycle. 
$50.00 

2)5F| SELSYN CONTROL TRANS.- 

FORMER; 105/55 volte; 60 cycle 


$22.50 
2iD5SHAI SELSYN GENERATOR 
115/105 volts; 60 eyele $50.00 
25iF i GENERATOR: 115/57.5 
400 cyole 5 
2stHt DIFFERENTIAL 
ATOR; 57.5/57.5 volt; 400 eyele $12 50 
2)1G) CONTROL TRANSFORMER 
57.5/57.5 volte; 400 cycle $7.50 


2)5H1 SELSYN GENERATOR; Mfr 
G.E.; 115/105 volts, 60 cycle. . $27.50 


PRECISION PLANETARY 
DIFFERENTIAL 


1:1 reverse ratio, ring 
gear 3° dis., 

120 teeth. 

Overall 

length 5%". 

shaft dia 

11/32", 

Va" hey 

on one 

end 


Stwoch No. 114 


$7.50 ea. 


SEARCHLIGHT SECTION 


INFRA-RED RECEIVER 
(SNOOPERSCOPE) TYPE Al 


elaborate ptica ystem 


wv th” nany-coated lenses Unit is 
ghtweight complete wit? 


Receiver 8 
' 4) 


' 
ate 


$19.95. ea. 


SIMPLE DIFFERENTIAL 


Size; 2-5/32” long « 144" dla 
bearing one end “~ 0.0., Shaft 
Size; 1” long, threads 8-32-%4* 

long, with bearing shaft Ve" dia. « 

Ye" long. Gear on 

shaft end 1-7/16" 

dia., gear on 

bearing end 

1" dia 

Orive gear 

25/32" dia 


$3.95 ea 


Stock No. 101 


Eclipse Pioneer input 24 

Dd. 18 amp, 12000 rpm 

output 115 volts, 400 cycle 
250 volt amp., .7 pf 


$49.50 ea. 
TYPE 12133 INVERTER 


mid. by Eclipse Pioneer input 26/29 
volt DK 28 amps output 115 volt 
3 phase, 400 cycle, 250 volt amp 


8 of 
$59.00 ea. 


Stook No. 140 
oe] 


}- phase 


‘took No. 449 


DUAL SIMPLE DIFFERENTIAL 


1:1 reverse ratio an both. Size: 344° 
long x 1-7/16" dia. Shaft size: 
Ve" and 6/32". 


Stockh No. 110 


$7.50 ea. 


SALES CO. 


" 
ar 





SEARCHLIGHT SECTION 


A BARGAIN FOR YOU ina.... 


— sont 4 


x OVER 60% OFF... 
* the factory price of a 1-input 
2,000 VA unit! And here's an- 
4 other bonus! This Air Forces 
2,000 VA overstock, Sola Cat, 
No. 30768, has 4 inputs! 90-125 
, 190-250 V., 60 cy. or 50 cy. 
Isolated secondary is constant 115.0 
» Vv. + 1% from no-load to full-load 
\ of 17.4 amp. So, if you choose, use It as a 220:115 V. 


step-down. And slash $147.50 off the factory 1-input 
price! 


Brand new in original wood box. 4 cu. 50 
ft Ship. wt. 254 ibs. F.0.B. Pasco. 


Wash. Only 
Voltons (EXPORTERS Note choles of 50 cycles.) 
THE M. R. COMPANY 


P. O. Box 1220-B Beverly Hills, Calif. 


BWABWABWBAA-SR DBA SBBABBRAABRAABRLREAAS EA 


Sn sitilieeaiesinapedliaialnel 


AN/APR-4 LABORATORY RECEIVERS 


Com ao with all five Tuning Units, covering the range 38 to 

4.000 wideband discone and cther antennas, wavetraps, 
Sci ac mang 100 page technical manual, etc. Versatile, 
accurate, compact—the aristocrat of lab receivers in this range. 
Write for data sheet and quotations. 


We have a lorge variety of other hard-to-get equipment, 
including microwave, aircraft, communications, radar; and labo- 
ratory electronics of all kinds. Quality standards maintained. 


NEW TS-13/AP X-BAND SIGNAL GENERATORS with manual 
$575.00; T-47A/ART-13 Transmitters, $450.00; H-P, Boonton, 
G-R, Measurements, many others in stock. 


ENGINEERING ASSOCIATES 


434 PATTERSON ROAD DAYTON 9, OHIO 


FOR SALE TEST EQUIPMENT 


Wholesale to Institutions untunre Sacenen com Rede Co 


Industrials & Dealers Only cillator (Rack Mounting type) 20 to 
20.000 cycles. Like New $75.00 

RELAYS @ METERS HEWLETT PACKARD 400A Vacuum 
MOTORS @ BLOWERS Tube Voltmeter—-Like New. . .$95.00 
SWITCHES @ MAGNETS HEWLETT PACKARD 325 Distortion 
SYNCHROS @ RECEIVERS Analyzer—-30 to 15,000 cycles. Ex- 

Ff. STRIPS @ NETWORKS cellent $220.00 
ANTENNAS @ RESISTORS GENERAL RADIO 713-B Beat Fre- 
DUPLEXERS @ CAPACITORS quency Oscillator—040 KC. Excel- 
CONNECTORS @ CONTACTORS lent on . 6225.00 
INSTRUMENTS @ WAVE GUIDES GENERAL RADIO 731B Modulation 
MODULATORS @ DYNAMOTORS Monitor—0.5 to 8 MC or 3 to 60 MC 

TRANSMITTERS @ TRANSFORMERS carrier. Like New... 

TORQUE UNITS @ SYNCHRONIZERS GENERAL RADIO 723-C Vacuum Tube 
TEST EQUIPMENT @ CONTROL BOXES Fork—-New $89.50 
POTENTIOMETERS @ KLYSTRON MOUNTS DUMONT 208 Cathode Ray Oscillo- 
JUNCTION BOXES @ MICROWAVE PARTS scope—-Excellent $95.00 

NAVY LAE-1 Signal Generator—-510 to 
e 1300 MC, CW or internal pulse modu- 
ALL TYPES OF TUBES lation. » 99 0:00.05 


© All prices net FOB Phila., Pa. 
WRITE TO SEND FOR LATEST CATALOG 


AMBER INDUSTRIAL CORP. | | LECTRONIC RESEARCH LABS. 


METALS AND SALVAGE DIVISION 715-19 ARCH STREET 
732 E. Monument Ave. Dayton, Ohio Phila. 6, Pa. Phone MA 7-6771 


WANTED ART-13 APR-4 BC-610-E 


BC.312-342-948, 
BC-348, BC-312, BC-342, TCS-12, BC-221, 
SCR 399 capt. ARC:1. ARC-1, Dumont #241 Scope DY-17, Tele. 


EE—8 parts. 
type, Boehme Keyers 
ic SALES CO. 
RED ARROW ELECTRONIC ALLTRONICS, Box 19, Boston 1, Mass. 


1217 Summit Ave. Union City, N. J. 
N. ¥. Tel. Oxford 5-0984 WN. J. Tel, Union 83-7016 Richmond 2-0048 


436 


MODEL 
AN/FRC-1 
RADIO 
TRANSMITTERS 
RECEIVERS 


Long 
Distance 
Top 
Performance 


Designed for compactness. Phone CW—MCW. 
Operates from 90 to 230 Volt-50/60 Cycle. 
Comprises a complete radio installation for 
Airport Traffic Control, Ship to Shore, Point 
to Point and Similar Traffic. Contained Within 
a Medium Sized Cabinet. Frequency Range 
1.5 me to 12.5 me with Stable Master Oscilla- 
tor. 


ASK FOR FOLDER AND PRICE 
BRAND NEW—QUANTITY AVAILABLE 20 


MOBACO, INC. 


A. Van Breems, President 
375 Fairfield Ave. Stamford, Conn. 


FOR SALE 
Transmitter 
Receiver 
Pwr Junetion Box 
C-118 Control Box 
All Plugs 
1945 unit in good operating condition 
Best Offer 
National Electronics Laboratories, Inc. 
1713 Kalorama Road, N. W. Washington 9, D. C. 


FREE— vaiue packen catacoc —FREE 


New Surplus @ Terrific Values @ 
Production Quantities 


CAPACITORS @ POTS @ RESISTORS 
SOCKETS @ SHIELDS @ SWITCHES 
TRANSFORMERS @ WIRE @ CABLE 


GET ON OUR ACTIVE MAILING LIST 


DERF RADIO CO. 
17 Hudson St., N. Y. 13, N. Y. 
Walker 5-2366 


RCA TV CAMERA 
NEW Surplus 


for Labs! Export! 
industrials! 
Medicine! 
Closed Circuit 
Tv! 


. medic mechanic ° or closed 
ireuit 1846 Iconoscope stage video ampli 
filer ane clipper Gl Send for 
ew fre« plete oc 1 data SOLD \ 
PRACTIC aN OF REAL ‘ ! 

Write Yr Note our new address! 


Harjo o Salen Co. 


Mailing ary! Box 1187-810, Beaeuia PARK 
STATION, BURBANK, CAL 

Office wiarenneee Dept. £-9. 503 WN. Victory Bivd., 
URBANK, CALIFORNIA 


Ide for labs industry 


FOR SALE 


One RCA TGIA Sync. Generator 


Complete. Excellent Condition $750.00 


FS-7470, Electronics 
2230 W. 42 8t., New York 36, N. Y¥. 
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SEARCHLIGHT SECTION 


SPECIAL PURPOSE TUBES 


EL-3C Sergty 2.00 | | F-123A 
EL-30) | : 40 | WE-123A 
3C22 SsNTWGT ’ WE-124A 
3C23 6SUTGTY VT-127A 
3C24 7BP7 F-128A 
3C31 7CP1 HF-130 
3C33 TEP4 VR-150 
3C37 9GP7 FG-154.. 
3C45 9LP7 HK-154 
3D21A VT-158 
FG-166 
FG-172 
OK-181 
FG-190 
HF-200 
CE-201 
CE-203 


WE-349A 
WE-350A .. 
3508 
WE-351A 
WE-352A 
F-353A 
WE-353A 
WE-354A 
WE-355A 
WE-359A 
WE-368A 
3T1A 
3718 
F-375A 
WE.388A. 
WE-393A 
394A 
WE-394A 
WE-396A 
WE.404A .. 
410R 
WE-417A 
WL-417A 
WE-418A 
WE-421A 
GL-434A 
446A 


1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1641 
1642 
1644 
1649 
1654 
1655 
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WE.I31A 
WE.332A 
WE-336A 
WE-337A 
WE-339A 
WE.347A 
WE-348A 


The prices quoted above western engineers All tubes are new 


are FOB shipping point individually cartoned, 
ELK GROVE, CALIFORNIA fully guaranteed 


GEORGE WHITING, OWNER 
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SEARCHLIGHT SECTION 


Ae ‘PULSE TRANSFORMER PT-3 


| 


1| 
re - 
- 
nds 


4 


Quality hypersil cores 


Similar characteristics to UX 7350 
24 Two (00-turn and two 50-turn coils wound on high 
Built into octal bakelite tube 


iT \ TUBE BASE PLUG-IN TYPE 


Precision-made 


bases. Completely impregnated and sealed—humidity- 


resistant 


versatility of application 


1372” Ax 


Cireuits 


For Interstage coupling, 


jagram on end disc of each unit provides 


THESE PT-3 TRANSFORMERS 


may be used 
in Blocking Oscillator, Multivibrator and Scope 


impedance matching and Isolation. 


Wherever accurate timing and triggering are essential 
in cireult applications requiring the generation of low power and 
low voltage pulses 


UYU ’ 


J és 


CHARACTERISTICS 
impedence, ohme 420 
Rise time, microseconds .O3 
Oroe in 1 microsecond 20 
2 microsecond 4 
ee) 5 microsecond $8% 
10 microsecond 76% 


LOW INTRODUCTORY PRICE , 


in cirowite utilizing repetition rates from 0 to well over | MC and 


pulse widths trom .03 microsecond 


) Only $5.95 ea. 
2 for $11.00 


Caner Electronics, Puc. 


811 Boylston St., Boston 16, Mass. 


CO 7-4700 


Write for Bulletin of late items 


RUXUR ELECTRONICS CORP. 


As a new source of Surplus Military and Industrial Components 
at 623 HUDSON ST (3 Blocks below 14th St) 
Telephone Watkins 4-7260 


FOUR FLOORS OF ELECTRONIC & ELECTRICAL MATERIAL 
Watch Future Issues For Specials 
Have your name placed on our Mailing list for special offering Bulletins and Catalogs 


MAX EPSTEIN Pres. 


NEW YORK 14, N. Y. 


SPECIAL-PURPOSE: RUGGEDIZED JAN INDUSTRIAL XMITTING ALL GUARANTEED 


150/R11S0n 
1D21/SN4 
724 

40238 

siyee 

GAS 

OnuAd 


6SdTWOT 
2QieT 
PGOBIA 


16.50 
6.50 
12.50 
5.00 
15,00 
46 
25.00 
37.00 
3.50 
2.75 
16 
4.50 


FG) 17.50 
FG2354/5552 60.00 
VG271/5551 50.00 

9.50 
SIA 1.75 
Kio 2.50 
K1026 3.25 
5644 6.50 
5604 %.00 
S704 8.50 
out 9.00 
6147 4.50 


406 
9 
Cc 
Cc 


Other types stocked too numerous to mention. We specialize in premium quality 
tubes & prompt delivery. WIRE. WRITE. PHONE. All mdse subject to prior sale. 


PAGE ELECTRONICS 


136 LIBERTY STREET, NYC 6 NY 


TELEPHONE 
RELAYS 


See Our May Ad tor 
& more complete fist 
ine 


PARTIAL LISTING OF OUR 
CLARE TYPE C STANDARD 


SIZE D.C. TELEPHONE RELAYS 


Coit 0 
1200 ohm 1C 
1369 eh 
1300 ohm 18 
ohm 2C-1A 


ates at 
24 to 85V. 
24 to 85V. 
24 to 85V. 
24 to 85V. 
-2A 0 to B5V. 
-18-1C-10 30 to 85V. 
30 te B5V. 
sA-18 % te 110V. 
24 te 110V. 
1A 24 to 110V. 
-2A 24 te 110V. 
-2A 30 te 110V. 
0 te 110V. 
% te 110V. 
24 te 110V. 
24 te 150V. 
24 te 150V. 
1A 24 to 150V. 
A-18 aMA 
2€-1A 110V.A.C. 60ey 
CONTACT SYMBOLS 
Norm. Open HeNorm. Closed ‘ 
Dee Make Before Break 


33532 
if 


285552333832 
SE EEE Ett ttt 


= 
eo 
< 


Price 
$2.50 ea. 


~ 
~ 
al 
3 


al 
SSSSsseesssssssses: 


ak nd at ak tt tt tt 
SSSSrSSSSUSRSESSS 
: 


SPDT 


Chase eLecTRONic ee. 0 


COrtlandt 7-4245 


AN/APRSA-—AIRBORNE SUPERHET RADAR 
SEARCH REC. Freq. range 1000 to 6100MC. Rec 
has a 10MC IF band width operating from 680/115V 
AC, single phase 60 to 26000ps. and one amp. 26V 
DC., complete with tubes, like new $250.00 


TS-35/AP GENERAL PURPOSE SIGNAL GEN. 
ERATOR AND POWER METER—F requency range 
of generator 8700-9500 MC. Peak output power 3 to 
68 Ib. CW output power 0 to 68 db Exe. $129.50 
TS-102A/AP RANGE CALIBRATOR for testing 


various airborne radar sets. Excellent condition 
$99.50 


Write for Free Catalog 


R. W. ELECTRONICS 


2428 Michigan Ave., Chicago 16, III. 
CAlumet 5-1281-2-3 


FOR SALE 
AN/GRC-3, 4, 5, 6, 7 & 8 
Radio Sets, Parts, Components 
PACIFIC COMMUNICATIONS 
P. O. BOX 555 
LIVINGSTON New Jersey 


LOW-VOLTAGE TRANSFORMERS 
New Release of Government Surplus Material 


Model £%8-9527. KENYON 
TRANSFORMER CO. — 2.2 
KVA Input (16/226 Volts 
50/60 Cy. Output 11 Volts C-T 
(5.5-0-5.5) At 2600 Amperes! 
Continuous Duty Case Size 
Bi x1O'/gxt3” 

Price BRAND NEW ONLY $23.95 Ea 


ENS OF USES FOR INDUSTRIALS, TEST- 
WE LABS. EXPERIMENTAL UNITS& SCHOOLS 


* Heavy-Duty Soldering * Dip-Soidering * Plating 
* Battery-Chargers Spot-Welding * Welding 
* Magnetizers Heat-Treating * Electromagnets 
* Testing Tubes, Coils, Breakers & Relays. 


Terma: Prices POR Bt. Lowis, Oash With Orders 
Well Rated Concernea (D&B) Net 10 Deys Cash 


McNeal Electric & Equipment Co. 
4736 Olive St. Dept. E-10 St. Louis 4, Mo 


AN/APR-4 LABORATORY RECEIVER 


95 To 4000 Mc/s. 


with TUNING UNITS 
TN-17 TN-18 TN-19 TN-54 
$1295 


FS.-7641, Electronics 
320 W. 42 St., New York 36, > 


CAN YOU USE 


either of these 
oil-filled condensers? 


(AS LOW AS) i at. 1000 voit 


Pore. Term. 2's 
20¢ EACH! 1- Tb/leral- Vie" 


Price To 100 S0¢é ea le 
1000-—35¢ ea.; to 3000 

ea.; over 3000-—20¢ ea. fob 
N.Y.C. Samples 50¢ ea. p.p 


Other spectacular bargains! Le 
ue know your requirements x 


The TELEVEX Co . ne volt 
rkers am as. Term 
46 Lakeview Av., Yonkers, N oda x2-5/16"h 


ELECTRONICS 
FOR EXPORT: 


Semler Industries Inc 


6853 Lankershim Boulevard 


North Hollywood, California, U.S.A 


AC GENERATORS 


6—400 cycle, 20 KW, three phase, A. C. gen- 
erators, 120/208 volt, 1714 RPM 


MISC. GEN. EQUIP. 


5—Rotary converters, D. C. to A, C., 225, 350, 
500 watts, 115 volts 


4—400 cycle, motor generator sets—-! KVA, 
5 KVA, 30 KVA. 


Also several 60 cycles A. C. generators and 
battery charging D. C. generators 


KATO ENGINEERING CO. 
1415 First Ave. Mankato, Minn. 


“Opportunity” Advertising 
Think 
“SEARCHLIGHT” 
First 
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FOR SALE 


SEARCHLIGHT SECTION 


WHOLESALE ONLY . . . MINIMUM ORDER $25.00 


ARC-5 SETS 


2000 
6000 
1 506 
300) 
6000 


2100-3000 
3000 4006 
4000 5306 
6300 7006 
7000-9100 
100-156 


COMMAND SETS SCR-279 


190-650 KC Receiver 
3000-6000 KC Receiver 
6000-9000 KC Rece 
Modulator y 
4000-6400 K¢ 
6300-7000 K¢« 
Tee0-G100 KK 
2000-4000 K¢ 

100-156 M 


bene 
jeners 

«/7 ene 
jae 100 5 
Mounting 


Re uM 
00 256 
120 V be 
414330 
be i a 
RAS Powers 
euppl 
DO output 
1 600 VA 
FD K-23 Reveralk 
Inverter 


Power supply 


laverter 
Inverter 


DM 
DM > 

DM 424A Ld 
DY 


ARC-3 MATERIAL 


101 Col 66011 27064 
$6020 22964 ve 
66135 22064 , 
66134 229641- 108 
! 66136 220641-107 
C-LIS7ARC-3 Push button aw 
Col, 66200 629824-83.1 


CAPACITOR 
IDK 6-10 6 MFD 400 9 ef 707 
SDA 663.1 t SCR 600-616 
IDA 450-6 103 for RS 
SDA 500 r BO 348 
sD 0147 i pecitor f 
4DB 2 338 O56 3 a 
»-S30F 106 3 ee 
DB4E6-1 
DRS *® 
DB 60-27 
DB 60-46 


345 cable 
D 606 6% tt 
> 366 w/2 FI 
D 620 Cord t 
D 411 Cable 
CRd10e 
168 Cable « 
CR 210 
410 Cable w 
‘CR210 
D 747 w/2 pluge 
F 560-G1-4 Cable 
) B14 Cable fo 
able SRISTIA/I 
able SEIGTIA 
65 36" © 
© 66 36" « 
D 604 w/C 4 
X LTG/AlK 
7 
F 4BE 8.186 Cable 
KE 1606 


CON 
4ru2 


DENSER 


ORS 


Headee 
H8-33 
HS.33 
H8.23 
HS.23 
HS-38 
HS-18 
HS-3¢ 
Hi6 

Hs 2 

Head 


ee me ne 


2% 573) -337 
for H deot AN/URA-1 

Heade Adapter SRSA 

Headbands WE 1A w/padding 
Receiver 700 es 

W. E. Headset J 11A Headband 

Cushiong, rubbe 


mpedence 


HANDSETS 
ea Pi 


RS/ARN-7 MATERIALS 


SDA 360-8 ios 
SDB 2-338 © 105 3 ee 
IDB 2-390F 

SDB 45 

IDB 60 

SDB 60-3 

IDR Se 

IDKA 26-10 
Dehydrato 

Neley 

Cable 


TUNING ASSY for R 


#20 3035-6/T3 


ZK9658 6 
it 604 
Rel. 606 


RS/ARN-7 MATERIAL 


14 2C3010A/TS 
BOL4A 
1638 6 


SRC K EERE 


BC 611 MATERIAL-WALKIE TALK 


new 
66 ¢ ow 
“6 
160 ¢ 


4< 


MATERIAL 


TALLEN COMP 


159 CARLTON AV. 
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TRiangle 5- 
8241 


(16 Brashes & amp ladice 
re new 
Reece er w/ tubes 
! . iwtter © 


TRANSFORMER 


” CR 6L® BO 1986 
Ta fer BO 606 
2K9638-6 for RS/ARN-? 
T2601 220641 COL 6501 
r 20 229641-106 COL 
£203 220641-106 COT 
204 220641-198 CO! 
206 =220641-107 Col 
SBTIG 2CG494A/TA for 004 
120686-28 TRO.1 
Plate tre for ¢ 
WEMCO sa2ha4 
Tranef mer f Ar 
4A 2069 


120/3500 ¥. 606/800 


each $1064 4A @ 11 
i Relay for RO/ARN 
4 Relay for? o 
Ki Rele i 


poe §& eee © pole | 
new 
« ARC-208@-8 fee BO 25) 


ae 
AC, 278 670 ey ase 


Oenerato ' »8V S98 A a OOO Ve 
AD ae 
Chener 


sition AN 6849-1 


RECEIVER 


4 
I bond 
AnK 
» ei0 Ke 


ANTENNAS 


Rad ro 


466 


s- 
sS3s 
eee 


righ 


snteane vine o/ mor 


= 


~~ = 
vee 


- 
o 


eons & capacitor trope 
oe 


r BC 
fr RCO 
noe) 
BC 4 
b72 for BCE 
a7af BC4 
CBBGOA/AYD 
mca 
BCA 
C4aeagast ’ fer BOORBA 
une ‘ 6 
ipee 4 « for 4M 2600 Paetk 
seed . $00 os 


BCe20 


w/MT 6 bret. 1.2 Ob 
ase 
H eane ioansce 
kt. OW asey for BOSS 


oon 
| Gyre contre. sew 


es 


erenwewen 
SSSSSSSES SSS 
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SEARCHLIGHT SECTION 
“poem ass 8 8 mse 


* TEST EQUIPMENT § 


FLUXMETER. Measures magnetron magnets oat i 
c 600 to 4000 gauss. New $14.95 ww 
FREQ. METER. T8-127/U. Mange 375-725 Mea, 

New with manual one8 . $34.50 
PANADAPTER. AN/APA-10, For lib5v., 60 © 
@ Testo New with manual $145. ze 
EST O8C. TH-47/APR. 40-600 Me. on funda 
mentale and 2000 Mes. and above on harmonies 

# Pulse and sine wave mod. New with manual. $149.50 cy 

' FREQ. STANDARD. Telrad 118A. Puts out 1000/ 
100/10 erystal check points. New $23.95 

@ receiver. wr; 24/APR-1. For use with tunin s 

= units TN-1 4. Nice condition $97.5 

@ received. Tic 008A. Tunes 188 io 210 Mes, In 

= cludes 14 tubes, Vor 115/60/1 $29.60 

“ PULSE TIMER. Navy Type CUZ-S0AGD. For 115/ a 
b0/1. includes tubes $65.00 
OSCILLATOR. AN/AI’T-2. Radar Jammer. Tunes 
450-710 Mes. New, ine. tubes ° $29.75 5 
OSCILLATOR. AN/AI’T-5. Madar Jammer, Tunes 
100-1600 Mes, Brand new, with PP-104/APT-5 x 
Power Supply Tubes, eto $169.50 

ry TEST SE 8 ltand. Navy Type LZ. Complete set Pe 
up including Big. Gen. Beope, Power Meter ‘ 
Cables, Ete, Brand New 

@ mooULAToR Type BC-1203, For 115v., 60 eyele 
operation, With tubes »» $126.00 
MODULATOR. Type BC-423K8. Radiates 206 Me 
ignal pulsed at 4,008 cps. For 115/60/1. New 

s $19.50 @ 

- PULSE ANALYZER. Airborne model 1D-50/APA 

. ll. New i . “a 


HI-VOLT OIL CAPACITORS 


ALL TOP BRANDS 


as nee. KV Mfad. KV Price ; 
: 69 22.50 | .2 50 29.50 
60 | (26 15 9.95 

Bb: K ‘60 | (25 20 15.96 ® 
‘02 20 ; 25 50 44.50 | 

@ oz 60 F 5 25 39.50 . 
928/.026 60 1.5 6.95 


1, 
1 16 =20.50 
45 1 


Y : 20 42.50 & 
w “136 15 2. 55 COO 


TRANSFORMERS ue 


STEPDOWN. G.E. Gkva. Pri: 230/460, Bec 
125, 60 cy, iph. New ae 
HI-POT, Westhse, Pri: 115/60/1. 15,000 v.e.t 
. 60 ma, Ol) filled, Bec. ¢.t. ungrounded. New $29.59 
PLATE POWER.  faytheon, Pri 440/390 0 a 
al Seo; 1310v, @ 0.67 Am 4 
RESONANT CHARGI GE.’ Type ¥ ito. = 
£ Output peak 22,800y ive 2.18. LAnear within it @ 
S from .0195 to 196 Amps. New $79. 
@ PLATE POWER, Kenyon #8-10716. Pri 220/601" m 
8 sec, coils, 1420-0-1420, 1420-0-1420, 1800-0.1200 
% Kach 350 ma. New $35.00 = 
FILAMENT, ye er U-5819. Pri: 440/220/60/1, 
Hee: 5 v.c.t. @ 30 amps. New $9.75 
B CHOKE. Oii-filled, 16 11 @ 450 ma., 125 obims, in. cd 
be mulation 4,000 vy. New.. oe. 
* scope Pri: 115/60/1, Bee. #1:4400v. rms i. 
'me., bse #2: 5 v.c.t. @ 3A. Ingsu. 15 KV on | 
MODULATION, For RCA type 250K transmitter, 
= which uses « pair of 828 tubes to modulate a pair e 
ot 6810's, Weight 143 ibs... -» «$49.50 


® INVERTERS 

Leland Elec, Co. VP H206A. Input: 28DC at 38 Amps a 
Output; BOV. B00 ey. 1 Ph., 485VA, New $16.50 

@ PE 216 WH. input: 28DC." Output: 115, 460 cy., @ 
1 Ph. 1.5 KVA. New $32.50 
GE. SASISISSITA, Model 21843. Input: 28 DC, Out 
put 115, 400 ey., 1 Ph, 1.5 KVA. Regulated 


* New ; $89.50 wy 
' 15,000 VOLT RA-38 RECTIFIER 


Adjustable output from zero to 15,000 VDC @ 600 
MA, Input LICY 60 cy. 1 ph. Size 63 x 68 x 56 in @ 
Write for detailed information, 


NEW SCR-522A EQUIPMENT ® 


e Complete BC-624C receivers and BC-625AM Trans 7 

» mitters including mounting racks, plugs, connec 

a tore dynamotor, Brand new equipment with in- 
struction manuals, Write for full details a 


a G.E. SERVO AMPLIFIER a 
Used ia 1829 planes for Central Station Fire Control 
me Systems 12, 13S and B4. Used to drive Amplidyne Mt 
6 AMSINJOA and Control Motor SRASOLJ2ZA listed 


below. New less tubes 


$29.50 @ 
AMPLIDYNE ® 


G.€. SGAMSINIGA. 530 Watts. 7500 RPM. Input 
@ 27 VDC, Output: 60 VDC, Weight 34% Ibs. $23.50 @ 


ae CONTROL MOTOR " 
G,€. SBASOLJ2A. Armature 27VDC at 83 Amps 
Field 60 VDC at 23A RPM 4000. LP. 6.5 

m& New ‘ ° ; $27.50 


9 CONDUCTOR CABLE 


Army spec, CO 
5 ¢ Vit sacners 215 Weather 
proof 9 Cond 
No. 20 AWG 
stranded = tinned 
“ae copper, plestic® 
wou . shave ins., color coded 
double vinyl * 
jackets with tinned copper braid between Dia 
0/16" made by GB. Available 1000, 1500, 2000 ft, 
reels, Price $.10 ft. Sample 100 f Coll ....$10.00 


Phone: DEertield 7-0044 


ELECTRONICRAFT 


BRC 


WESTERN ELECTRIC METERS—NEW! 


A. 80-0-80 amperes. Diam, 5% in. Individually 
boxed. With shunt copoesccco eee 
B. 106-0-100 Voltameter, Diam. 32% in. Baste 
movement 1 milliamp. Model D-165573 Individ 
ually boxed, SPECIAL $8.75 
C. 150-0-150 amperes, Diam 4% in. Individually 
boxed. With shunt $12.75 
10-0-10 amperes. Diam. 4% In. Individually boxed 
With shunt. Only $10.75 
20-0-20 amperes, Diam. 4% in. Individually boxed 
With shunt. Only ° $11.50 
40-0-40 amperes. Diam. 4% in. Individually boxed, 
With shunt. Only $11.50 


SS 
S-BAND RADAR RECEIVER & WAVEMETER 
REF CDE 46 ADZ, 2500-3500 MC. with National 
Velvet vernier dial and calibration chart on front 
panel. Broad-band absorption-type wavemeter for 
measuring the incoming signal. Has sensitivity 
control, Output is from vido amplifier. 115 V., 60 


Wi. 200 ibs, New. Only..--- $97.50 
MINIATURIZATION SPECIALS 


902 TWO-INCH CATHODE RAY TUBE 
First time in surplus! Overall length only 714 
inches! Octal base. Electrostatic deflection. Op- 
erates on normal B+ voltages. A natural for modu- 
aeaee monitor, TTY-converter indicator, whase 
angle indicator, ete. New in origi 

. $2.95 


nal carton Guaranteed 

ONE-INCH PANEL METER 
0-1 MA Mounts through 14% inch hole in panel 
flush, or with 19%” square biack bakelite fare 


outside of panel Dept of case 
1%” New Only $3.95 


46 ACJ UHF RECEIVER 
13 tube double conversion receivers, frequency range 
450-600 MC, This unit employs 446A lighthouse 
tubes in the RF section, mixer and oscillator cir- 
cults. First If frequency of 55 MC has two stage 
of amplification, second IF frequency of 16 MC 
has 4 stages of am lification. Two video stages 
follow the second, detector. With schematic and 
tubes 8-6ACT7, 3 446, 16AG7, 1-616. New Condi- 
tion $9.95 


HIGH-POWER VHF SIGNAL GENERATOR 

AN/TPQ.-T2. 90-250 MC. More than 1/10 W. power 
output, with calibrated attenuator to 80 db. In 
put 105/125 V., 50/60 ey. Output is CW or sine 
wave modulated with 8 different AF or RF 
pulses with no residual carrier at % different 
widths and rates; or noise modulated 2 MC wide 
Has adjustable-attitude loop radiator or standard 
BO-type output, Contains internal zero- beating 
ayatem for comparisons. Has input for external 
modulation, so can be used a mn emergency 
standby xmtr Strand new, with cords, antenna 
and tech. manual, Wt, 85 lb 


Only ' $97.50 


CAA GLIDE-PATH TEST OSCILLATOR 
7T8-170/ARN-5. Xtal-controlled to .02%. 832.6, 

823.8, 385.0 MC modulated 90 or 150 ev. Output 

5) ohms. Calibrated attenuator, 10 to 1,000 Uy 

Checks sensitivity, AVC and AF channels in Glide 

Path Reoeivers, New with tubes and 

cord, ONLY $97.50 


TS-1862/UP 
SIGNAL GEN. & SYNCHROSCOPE 
Complete. For checking power output, receiver sen- 
sitivity, pulse shapes and recovery time. Equip- 
ment consista of a pu'sed R-F oscillator with 
ealibrated attenuator built-in power supply which 
operates from 110 V. 60 to 1200 eps. Unit has a 
2AP1 Scope Tube and 10 other tubes, Fre. range: 


1ff-240 MC. Like new $42 50 


Weight 50 Ibs 
TS-10C/APN 


Latest model for testing FM radio altimeters. Com 
plete with cables and indicator. New condi 
tion . 


NEW CATALOG NO. 114 


1955 seeue 
i Late LATEST yee ITA: OF AIRCRAFT. 
DUSTRIAL AND MILITARY ELECTRON. 
S EQUIPMENT. SE ND FOR YOUR COPY. 


ARROW SALES INC. 


Western Division 
Mailing Address: 
P. O. Box 3878E, North Hollywood, Cal. 
Office- Warehouse: 
7460 Varna Ave., North Hollywood, Cal. 
Phones: STantey 7-0406 « POplar 65-1810 
Sales Showrooms: 

2005 EMPIRE AVENUE, BURBANK, CAL. 
1632 VENICE BLVD., LOS ANGELES, CAL. 
Cable Address: ARROWSALES, North Hollywood 

Telegraph Address: WUX, North Hollywood 
Central Division 
Malling Address & Sales-Showroom: 
2441 & MICHIGAN AVE., Chicago 16, Illinois 
Phone: CAlumet 5-4750 


COAXIAL CABLE 


21M’ RG-63/U Federal T&R Corp. AN 
Type. 2M’ per reel. Late Mig. $55.00 M. 
Net 10 to rated accts. 


RADIO PRODUCTS CO. 


COLLEGE POINT 56, N. Y. 
INdependence 3-5146 


INDEX 
TO THE 


SEARCHLIGHT 


SECTION 
ADVERTISERS 


Allied Electronics Sales..... 
Alltronics ° 

Amber Industrial Corp. ‘ 
American College of Engineering.... 
Arrow Sales Inc. ene e teense 


Barry Electronics Corp. 
B & C Distributors Co. .... 
Blan tobe 


Chase Electronic Supply Co. 

C & H Sales 

Communications Devices Co, 

Communications Equipment Co. one 

Compass Electronics Supply Div 
Compass Communications Corp. 

Cramer Electronics Inc. 


Derf Radio Co. 


Electronicraft Inc. 
Empire Electronics Co. 
Engineering Associates 


Fair Radio Sales .... 
Fay-Bill Distributing Co. 
Fetherstonhaugh & Kent 
Finnegan, H 


Green, Gould 

Harjo Sales Co 
Instrument Service Corp 
JSH Sales Co 

Kato Engineering Co 


Lectronic Research Labs 
Legri S. Co., Inc 


McNeal Electric &  Desipanent Co. 
Mesco . 

Mobaco Inc. .. 

Mogull Co., A. anes 

Monmouth Radio Labs 

M. R. Company 


National Electronics Labs., 


Pacific Communications 
Page Electronics 


Radalab 

Radio & Electronic Surplus 

Radio Products Co. .. 

Red Arrow Electronic Sales Co. .432, 
Relay Sales 

Ruxur Electronics ‘Corp. 

R. W. Electronics 


Sanett, Bob . sences 
Semler Industries Inc 


: Tab” 
Tallen Co., Inc 
Televex Co 


Universal General Corp. 
V & H Electronic Industries 


Western Engineers 
Wilgreen Industries 


This index is published as a convenience to the 
reader. Care is taken to make It accurate but 
Classified assumes no responsibility for errors or 
omissions 
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SEARCHLIGHT SECTION 


CONDENSERS CONSISTENTLY QUALITY 7 | 


TRANS. MICA CONDENSERS — 


mid Wrde Price mia Wrde TRONIC TUBES 

00001 600 20 i 8000 7 

000024 O00 8 is 600 

0002 3 +4 ‘ : 

+oe44 2. ; $ 
28 


fe 2 Guaranteed * Unused * Boxed 
‘ 4 © SPECIALISTS IN JAN 
FULL WAVE WESTERN-ELECTRIC, 

i | TYPE SUBMINIATURE, 5000/6000 


6 


3 DIRECTRON SERIES AND RECEIVING TYPES 


33 


$ SELENIUM RECTIFIERS 
H Max. | 18VAC 36VAC S4VAC 72VAC  130VAC 
1.95 Amps. 14VDC 28VDC 42VDC S56VDC 100VDC OAAG $1.00 10 75 814 
Ont Veen as Vis 816 
$1.35 $2.35 $3.75 $4.50 $7.45 oct Vins AS Klystron 525.00 83% 
2.00 2.75 5.35 5.90 9.15 oo" VR150 85 RKS 1.00 845 
2.95 4.15 5.85 7.85 12.75 1274 4.95 RKG1 2.75 851 
3.50 6.45 11.35 14.35 21.75 1IR24A 15.00 QK6O 25.00 860 
6 4.00 7.75 12.85 17.30 29.75 1R 6 1.50 QK61 25.00 BAGA 
10 5.90 11.45 19.50 24.80 41.35 ime 2.00 QK62 75.00 872A 
12 7.25 14.35 22.10 29.75 44.25 18°5 6.50 FG67 17.00 &72A(G.e 
20 13.05 25.05 37.25 48.75 78.50 IRGtA 22.50 QkK69 25.00 874. RCA 
24 14.25 28.75 44.50 57.65 $1.00 1mas 9.95 QK72 25.00 876. RCA 
30 17.95 34.35 56.50 71.00 109.00 18486 7.75 RKR-72 50 891 125 
36 22.45 42.35 65.00 86.95 134.00 1N21 06 RKR.73 50 902 902P1 
50 29.50 54.35 105.45 115.75 174.00 IN21A 50 90-NB STIA 3. 
100 59.50 119.00 1N218 ‘50 Amperex 7.09 932 1. 
We build other Selenium Rectifiers, Transformers, 1N22 50 FORA 20.09 9584 d 
and Chokes to your specifications. 1N27%8 d 100R Surplus 5.00 19007 137. 
Buy from the Direct Source for Quick Delivery. 1N27 100TH Suro. 6.75 1500T Surp.120.00 
a a INA ‘ reas S op oe eae . 3 
FG105 . 
NEW RECTIFIER TRANSFORMERS see ‘Ss VTLITA 2:50 S546 
75 $517 
i ; Continuous Ratings 1Amp $5.75 ieee , eae 45.00 $553,655 9 
2.25 Pri: 115V, 60 cycles input 2Amps. 6.75 IM64 ‘70 HFI201A 27.50 $633 


SEC: 9, 12, 18, 24, and 36 12 Amps. 16.65 ; 7 “ 4 
OIL CONDENSERS volts 24 Amps. 35.65 4 7s ones oe oe 
Volts Price Mid Volts 50 Amps. 59.00 1N70 1.20 204A 00.00 5648 
V 24.95 100 Amps. 108.00 iN81 "90 207 45.00 5641 
“73 1P23 1. 711 vTac 50 5642 
1P%0 2.00 2178 ey ooae 
WLIP41 1.25 2274 2. 
NEW RECTIFIER CHOKES 2C53 10.75 245A 15.00 5654 
; 2630 1.60 2464 5654 
Continuous Ratings 2€ 35 1.95 2494 5670 
1 Amp l My 1..5 ohm 25%6 15.00 251A (WE $672 
2 Amps 04 Hy 9 ohm 20 15.00 WK253 5676 
4 Amps 07 Hy 6 ohm 2537 10.900 266" 5678 
12 Amps oH 1 ohm 2954 35.00 2774 5686 
24 Amps 004 Hy .025 ohm vie 50 7748 5687 
50 Amps 005 Hy 01 ohm 2K25 22.50 o754 5691 
2K24 28.50 276G $692 
2K45 65.00 287A 5693 
2K55 17.50 GL299 5696 


© Critical Types Lab Tested for Your Protection 


-~ > = 
= 


PrePrrerrrr 
SSSS2333SE 


s 
cs 
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FILTER CAPACITORS 


Capacity W. Voltage 


500 MFD 200 V. WRITE FOR NEW, FREE, COMPRE- 
soe 50 V. 


15 V. 3 HENSIVE RECEIVING TUBE CATALOG! 
2000 50 V. 


3824 

SUPER GLOSS RED & BLACK 374 
TUBE CARTONS sane 

Size EACH Size EACH 1928 
Miniature $ A LARGE GT Abus 1829 
1°x1"x3" 1 ‘a1 “4” 3023 

6AU6, GALS, ete 183, 6BQ6GT, ete. 111 /C18 

GT l'ii¢ LARGE G 2 1045 
i, °s x3 Par 1D21A 
6SN7GT,GW4AGT, etc. 5U4G, 68G6G, ete. aoe 
Also in White Coated—No Printing wu 

Both types with new safety partitions— RPL 
they meet U. S. Government specifica- 1APil 


tions! Attractive discounts for quantity saat 
users. Minimum order 100 of a size. Be 4878 6 Amp 
sure to specify white or color when Rectigon 4644 2.55 sa79 


ordering 4cs CKSOTAXK 1.90 cgeg 


4627 3 - 
TRANSMITTING TUBE CARTONS 4921 17.58 Gress nelee Snes 


‘ 
Small Jumbo Large Jumbo 45% 75.00 WL651 5552 50.70 Saas 
White Only White Onty 4537 75.00 WL-6538 110.00 ceqq 
Bad" x7'" 4° 24°10" 4563 7.00 GLE? 13.09 soa5 
FORSOS 866A, etc. FOR 813, 872A, ete. 4-125A 70%A 1.28 «a2 
$7.50 PER 100 $10.00 PER 100 Surp 19.00 705A 5 96% 
550 TO THE CASE 300 TO THE CASE 4X 150A 707A 4.09 cana 
Surp 24.00 7078 sans 

41506 35.00 708A 0 6001 

4x500F 709A S nT, 

MINIATURE WHITE ‘ fap 65.00 718@ $ @nas 

. 717A 56 4 

TUBE STACKERS deve 85.00 Jr1A0 7 oe 


HOLDS 10 MINIATURE CARTONS seri 1.75 7230 8 9:50 toon 


SPECIFY—-MINI STACKERS sere 5.95 794M 4.5% 6108 


1¥a¢ EACH 5€22 29.95 726m 25.00 611% 
af 6021 7.75 7260 15.00 #19" 


SIPS 10.00 
GT WHITE Suri 7.50 ,neTe “hee cise 


Other Htems Available TUBE STACKERS oer 3 aor 2000 
Bathtub Conds HOLDS 10 GT TYPE CARTONS 6ame 27.50 so, 60g Surplus 
c SPECIFY—GT-STACKERS—2¢ EACH 6SN7IW __ 1.50 #09 ) hasran 


8021 85.00 £10 SO13A 


WE STOCK MANY OTHERS WRITE 
WANTED U. S. NAVY INFRA-RED 


Oil & Males Condensers in any quantity. SNOOPERSCOPE 
Also other Standard Components. 
. BRAND NEW- ORIGINAL CARRY- 
Write: Art Hankins ING CASE USES 1P25 $150.00 
MONMOUTH Terms: F 0 B—N Y C—25% Deposit with order— 


or send full remittance t CO D ch od 
RADIO LABS BAe Rates Flems tre gr Batters Net Pee, «6 ELECTRONICS CORP. 
° BARRY ELECTRONICS, FAX, WN. Y. C ; 


BOX 150 OAKHURST, N. J. Phone: Walker 5-7000 512 Broadway, N. Y. 12, N. Y. 


Capitol 2-2776 Dept. 10-E 


> 


304TH Surp. 8.75 $702 
304TL Surp. 10.75 §704 
MIA 6.50 S718 
s11¢ 2.50 5726 6ALSW 
s1°CA 2.95 6732 
m°cc 1.75 §744 
t7A 6.59 5749 
WESI9A 14.00 6751 
MTA 3.25 §76% 
504 (WE 1.00 $780 
1508 2.75 §7R87 
WEI5S5A 17.50 §794 
359A 2.09 §795 
3914 3.50 Sats 
417A *R14A 
Kiystron 1.59 «go 
42a #.75 sang 
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SEARCHLIGHT SECTION 


High Cuzrent Power Supplies 


Ont vVean ato 
Vaerlietie 6-2V0C 
bul Keady ta G 
Belenium Kectifies 


Hteel Cabine 
ov? phase 
Centinueus 
Rating 
28 WY DC ot 
’ ' 
001% 

VOC at) 
ZAmp (i 
ZA 061 
76 DC at 74 Ame 

1% Hipple 
op O0t Kipple 
0-28 VDC at 60 Ame 
60 Amp (i Kipole 
t te VDC at 100 Aw 
SAme U Ripple 
eg? 76 te ths VBC Completely 
ee includes FW 
her ‘4 iheosan uler Volt & 
4 cutout Degnd lor cont. sere 
My for 116 of 280 VAC/i pb 
7h to 186 WY DC 
5 Amp (1% Hinple 
76 te 186 VDC ot 160 Amp 
CC 10 Amp (1% Ripple 


New Variable 0 to 6 & 12 
Volt/12 Amp 


oc 2rEe surri_y 


On 
~ 


” 


—— 


-~ 
ene 
oa 


“a 
- 


60 ey Input 
Amp $170.00 


and wp to 
crerioed. Mew Medet ¥6i2 12AC 
SPECIAL $29.98 


aia FILTER CAPACITORS 
Parse Bt++t+14 Eri $5:58) 3355 3 


NEW SONIC SOUND GENERATOR 
¢ 115 VAC Input 
Cleans! Agitates! 
Washers & Mixes 


spect $19.99 


Write For Complete Detalts 


PLANETARY DRIVE 
$2 
w 36 


INFRARED SNOOPERSCOPE 


1” DARK TUBE 


to 8 
“TA 


seed 


Orkt, Tienelormer Rectifiers i 
Capecitors aed Dingtam 116V/6007 Oper 


FENWAL THERMOSWITCH 
ad 00-24 Precision es 
A Contre 100 te 
LOA/LIBVAC 
* $4.98 on) 2/48 
$1.25 ea. 4 MFO 
Lots of 24 © '2000VDC 
Lets ef 12 
$1.50 Ea. 10 MFD 
id Bingly 600VDC 
Any Ass’mt 


Date 
2 ter $11 


@. 31.70 Ea 
SPECIAL “TAB” BUYS 


’ Five Gang Pre 
5 waite 16.000 Ohm, one 


one with 9 tense « 
a 


000 Ohm 
SERVO 


@ inductor 
Mu mete! core 


Onty $1.25; 


PRECISION RESISTORS 


1% ACCURACY GTO 


i Ho VSS: 15¢ ea. 
100 of One Value 
10 Ase'td Values 


13M PD/2400W ¥ Di 
18M FP D/a@ee WY Dé 
90M F Lb/2000 WY D« 
POMP D/10008 V be 
46M F1D/ LO@eW V Dc 
1.4 4 @3MPFD/i800W V DC 


“JI POTENTIOMETERS 


2¢ea kik 
4 by Lie. a "ethwe 


sousek 
POCKET AC-DC MULTITEST' 
Be KEE be" TM, oi 8° aS 
1e0MA 10 


Test 


, 
u 


per V 
1000 
100 K 
Leade 
59.4800 


THOR ELECTRIC DRILLS 


om 2015 


F ertric 
wet 


Speed Drill 
3400 RPM 


NEW “TABTRON” SELENIUM RECTIFIERS 


ENGINEERED for INDUSTRY 
manufactures power your specifications 
and above 1000 amps convection fan 


phase “NEMA” & JAN. Specs Write for 
| FULL WAVE BRIDGE * DATED & ONE 


Ctr Tap 


From 
cooled, 
catalog 


YEAR GTD 


“TAB” 
' p up 


rectifiers to 


1sVACc* 
lavoc 


s6VAC® 
24#Vv0OCc 


savac* 
47voc 
$3.70 
5 +4 


727VAC* 1I0VAC* 206VA 


29.65 

41.10 

43.75 

1 77.00 

1 78.25 

i 106.50 

2 26 131.00 , 

2 106.35 171,00 36 179.90 


RECTIFIER & XFMR COMBO, Up to 28VDC at 24 names Cont. Duty. .$60 
WRITE FOR OUR NEW RECTIFIER & POWER SUPPLY CATALOG PR655 
“TABTRAN” Rectifier Xtmrs OC Power Supply 


Sec'd Volts DUAL 18-15-9-0:0-9-15-18V »* 


¥ \ 
SAme $8.66; 2 for $15.75 6000M FD 
12 Ame $16.50; 2 for $32 

$35.50;2 

$68.90; 2 


euersnee 
Srerwyers 
Seeveses 


New een 


Operate 
put 6 


12. 
29 
8 


Heavy Duty Batter 
Charger Rectitie 


13-0-14V(CT) 100 Amp Fen 

14 Ohm $4,590; 2 ter $8 or 344 Amp Ai Cooled 
OT Ohew $8.76; 2 for $11 Booster Charger 

6 Ohm $7,90; 2 tor $15 Model CM16 $10) 3 fer $27 

| Ohm $44,505 2 for $28 16-0-16V(CT) Fan Cooled for 19V/ 

0276 Ohm GOA and 6V/100A Booster Chargers 

$29.50; 2 tor $68 Model CRIO0 $11; 3 for $30 


DISCOUNTS TO INDUSTRIALS, SCHOOLS & COLLEGES 


2. “Fast” 
roled 
Kep' mt 69 
wHyY 


or Hy 


me 
p/ 004 HY 


“TAB” TESTED 


INSPECTED 
GUARANTEED!!! 


$950 6.48 
5 


ocooco 
coser> 
ewer en 


6101 
6110 
ceil 


aw 
S>>> 
“xes 
- 
~ 
oe ener ene 


e119 
6121 
GLelie 
6146 


> sy Neer: rnn~ 
SSSoss SRSsessssz 
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Su: 
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TRANSFORMERS 
ALL 1159 60 CYC INP 
2600V/20MA,6.8V/ 6A 2.6V/) 
4/BC412 Beope Repl mnt 
1600VCT/5 6aVCT/IA 
VOT/1I0A, 2. 6VCT/BA 
SOOV/3SMA, 4X2 5V/9A 
1800V DB rwo 
WNDGS 
7reverT 
6A THORDAKSO 
7T70V/2.5MA, 25 
FILTER PART 
geoy Ce 250MA, 
5A CBD RCA 
A mplate preci ' azover SOMA, 649 \ 
inetryument 2 94, 115VDC @ 115 & 280VAC 
1 


by Ac. Se WRITE FOR BARGAIN FLYER 
$ $ Real Money Savers $ $ 


movement, & ener 
a @ RHEOSTAT SALE 


NEW!! HI SENSITIVITY 


6KV DC & AC 
27 Range 


MULTITESTER 
(Not a Kit) 


“To $21.95 « 


IN LOTS OF 3 


scalee DC O-6. 30 600 
200, 6000 Voite AC O-6, 30, 1230, 600. 
Volts. Current 0-40 ua, 6, 60, 600 ma 
anee OBR, BOK, 800K. & megohme Decibels 
Cal 600 ohw 20 6. 20, 34, 46, 60 DBs 
Capacity 160 wold + Omtd. Taductance 10 to 
1000 millbye uM ’ 
gision Resistors, & 
Rugeed metal 
Complete w/batteries & 
joel signe! @ 

“T eiAL 
HV PROBE, 10,000 Volts 


1200 
Rewiat 


1500 Ohm 26W 
2600 Ohm 26W 
6000 Ohm 25W 
10K Ohm 60W 


leads 
urement 


ir See) 


eee fm 
rN rN 


en BUY 
aa 
CABLE 


RECTOR 2? 


New! Quality VOLTAGE 
REGULATOR 

$ $ Popularly Priced $ $ 
ONLY $16.98 


Line Voltage St 


Bteabilie 


Ai, Lae 
faouree 
syne of 
of line 
operated 
tures on » By wip ment 
Pate quiet. fest ment 
Vee rom 100 ‘se 200 Watts Input 100-1269 
Output 1169 plus of minus 3% 60/60 cy ee 
Seid on sy pie Money Back GUARANTEE 
ORDER SIX ADDITIONAL 10% DISCOUNT 


230 to 115V Autoformers 


For 220V/60cy 
120V or Btep up 
& Receptacle 

T PA060/60W.* 
1 PAO076/76W.? 
PA100/100 Wt 
PA200/200Wrt 
PA260/260Wt 
PA6G00/500Wt 


regulator 
TROUBLE 


Usiveresi 


Input t 
tWith Cord. P 


I 
1 
I 
I 


Or eennan 


TPAT760/750W? 

Moaei TPA1000/1000 Waette/1 KW 

TPA1600/1600W?. $22.60; 1 PA2000/2K W 
* Lees Cord Plug & Keeeptacie 


New Variable Voltage X-fmrs 
gucgnies-¢ GR-STACO- “Ht8 


ae 


135V/7.5a* 


we 


16 eo 
115.00 
)3 oe se New 


ve 136 the 
“Ww, 14°L Draw 
“TAR"’ $14 


“GRAIN OF WHEAT” 
Lamps 


~3 VOLT Clear 
-28 VOLTS & Shutter Green 


1-MEG HI-VOLT 
RESISTORS 


75 MEG MVP" 10W/10KY 
2 MEG 5W/i0KYV 
2.6 MEG "MVT 
7 MEG "MVP" toW/iOKYV 
12 MEG 10W/10KYV 
30 MEG “MVO’ 16W/50KV 
60 MEG "MVE" 26W/40KYV 
10 MEG "MVP" 1OW/10KV. $2, 

Lots Fifty 20%, Dise.; Lots 


Stor $1 
4 fer tt 


6W/7 6KY 


“Tae 
SPECIAL 


'w2i 


9 tor $10 
100 fer tice 


$1.25 ea 


MICA CONDENSERS 


muro wvyoc 
0a 600 
o1 1200 
001 1200 
002 1200 
ois 2600 
002 2500 


for Byerry 
er Bellows a 
op Cemp « 


Detay Line ESC $220 Ve $2; 6/$10 


“TAB” HI-Fl SPEAKERS 


Iabuiit 
HY & Ly Kk 
mis 15° Coaxt 
25W/20-17600 


ma seed 


network 


"TW.8 Wrote 
$7.08; 2,915 


CIRCUIT BREAKERS 


Heinmann Magn. Bkrs 4m on 3 
5 9. 10,13, 30, 40,80. @ rs 
\ mes 12 $20; se ° 
Sa. D & CH Tessie Sw 
Ampe: 6,10 16, 20,2 
a ison Therma 
rs. Ampe io 
i) $7.98 $0,334 
Asst'd One Each Twelve Types @ 59 


NEW G.E. PHONO CARTRIDGES 
Original Boxed, $, $, $, Back Gtd 


ol & 008 
rold Treseure 
Ae Treasure 
8) 008 


RPROSLA Sing! e (8 


Money Back Guarantee 
(Cost of Mdse. Only) 

Min. Order FOB 

Y. C. Add shpe. 
charges or 25% Dep. 
Prices Subjeot te 
Change Without Notice 


6245 
TABPARTS 
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INDEX TO ADVERTISERS 


Acme Wire Co, Boonton Kadio Corp 


Adams & Westlake Company Korg Corporation, George W 


Aeronautical Communications bquip Bosworth & Co 
ment, Ine. 
Kourns Laboratories 


Ainslie Corp. 
Brosh Electronics Company oIA 61B 3 
Airborne Instruments Laboratory 
Budd-Stanley Co., Ine 
Aircraft-Marine Producis, tne 
Ihuggie Inc., H. H 
Aircraft Radio Corp 
Burnell & Co,, Ine 
Airpax Products Co 
Bussemann Mfg. Co 


te 
ST 
TTT 
afetenin Moctrenie & ‘Tranctormer . a y) 
Tir " 
aay) 
SOLA 
CUT 
aT 


Alden Preducts Co 
Byron Jackson Co 


Allen-Bradley Co 


‘a 
et" 
PRESS 
TUG 


Eliminate tie-up of a large press 


Allen Co., Inc., L. B 

Allen Manufacturing Co 
Allegheny Ludlum Steel Corp 
Allied Control Compan)» 


alidyne Company, The 


Allied Radio Co. 
ambridge Thermionic Corp 


Allison Laberatories 
arey Electronic Engineering Co 


Alpha Metals, Inc 
arter Motor Co 


Alto Sclentific Company 
ascade Research Corp 


American Airlines, Inc. 0 
entralab, Div. of Globe-Union Ine 
American Electric Motors, Inc, Electric 
Machinery & Equipt. Div. of American 
Flectrenics, Inc. 


erf & Co., Art 


hase Brass & Copper Co 


American Gas Furnace Co 
hatham Electronics, Div, of Gero Corp 


American Lava Corporation 
American Phenolic Corp 
American Television & Radio Co 
American Time Products, In« 
Amperex Electronics Corp 
Amperite Co., Inc 

Andersen Laboratories, Inc 
Andrew Corporation 


Antara Chemicals, Div. of General Ani 
line & Film Corporation 


Applied Research, Inc. 
Aremac Corp. 

Arnold Kagineering Co 
Assembly Products, Inc 
Augat Bros., Ine 


Automatic Manufacturing Corp 


Bakelite Ooe., a Div, of Union Carbide and 
Carbon Corp io, 


Ballantine Laboratories, tn« 
Barker & Williamson, In« 
Barnes Company, Wallace 
Barry Centrels, tn« 
Bausch & Lomb Optical Co 
Belden Manafaetaring Co 
Bell Telephone Laboratories 
Bendix Aviatien Corporation, 
Fclipse-Pioneer Div 
Pacific Div. 
Red Bank Div 


Hentley, Harris Mfg. Co 


hiceago Mandard Transformer Corp 
hicago Telephone Supply Corp 
inch Mfg. Corp. 

lare & Co., C. P, 

leveland Container Co, 

lifton Precision Products Co., Ine 
larostat Mfg. Co., Ine 

ohn Corp., Sigmund 

ollectron Corporation 

olor Television Ine 

omar Bleetric Co 

omputer Measurements Corp 
onsolidated Engineering Corp 
onsolidated Vacuum Corp. 
onstantin & Co., L. L, 


onstantine Engineering Laboratories 
Co. 20 


ontinental-Diameond Fibre, Div. of the 
Budd Company, Ine 


ornell-Dubillier Eleetrie Corp 
orning Glass Works 

ornish Wire Company, Ine 
oamic Condenser Co 

raig Ine, 

ross Co., H 

rucible Steel Co. of America 
uble Corporation 


unningham Sen & Co,., Ine., James 


brake on short-run production 
jobs with the new Di-Acro Press 
Brake. It's quickly set up for ex- 
perimental engineering, too, Hand 
operated — ample power is provided 
for average use by a simple cam 
lever mechanism, plus a power 
multiplying ratchet drive for heavy 
forming jobs 


New Di-Acro Press Brake forms 
16 gauge mild sheet steel across 
the full 24” forming width, 10 
gauge mild sheet steel across a 12” 
width as well as other ductile 
materials. Available with standard 
dies and specials—both are inter- 
changeable with other press brakes 


Diagrams below illustrate 
typical operations with a 
Di-Acro Press Brake and its 


remarkable versatility. 


Write for free Press 
Brake literature 
Send for 32 page 
catalog con- 
tains complete 
information on 
Di-Acro hand 
and power oper- 
ated Benders, 
Brakes, Notch 
ers Punch 
Presses, Rod 
Parters, Rollers, 
Shears, Spring 

Winders 


*Pronounced Die-ack-ro 


Dale Products, Inc 328 


Berkeley Division, Beckman Instruments, 
Tac 373 Dano Products Co 395 


O'NEIL-IRWIN 
MFG. CO. 


321 Sth Ave. 
LAKE CITY, MINN. 


Bird Plectronies Corp Daven Company trad Cover 


aL LL 


Kirtcher Cerperation Daven Electronic Sales Corp s74 Le 


Bliley Fleetrie Company Davies Laboratories, Ine a4 


Want more information? Use post card on last page 
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GATES D.C. POWER SUPPLIES 


AIRCRAFT BATTERY ELIMINATOR 


Low ripple 

Good regulation 

Zero maintenance 
instantaneous starting 
High overioad capacity 
Continuous duty ratings 


Rack or bench mounting 


MODEL GIOIF 


0-28 VOLTS 
@ 20 AMPS. 
RIPPLE 1% 


(cont.) 


PRICE 


$160.00 


WRITE FOR BULLETIN NO. 111 FOR COMPLETE SPECIFICATIONS AND DETAILS 


GENERAL PURPOSE POWER UNITS 


Catalog No Dimensions 


115 VAC/230 VAC 
o~ 4 


60 7 ee | 


wo 


@ Motor 

@ Relays, Solenoids 
@ M-G Set 

@ Electro-Piating 
@ Battery Charging 


@ Contactors, Starters 


0-28 Voits @ 40 


Amps ont 


MODEL G 111 


WRITE FOR BULLETIN NO, 10 FOR COMPLETE 
SPECIFICATIONS AND DETAILS 


Only a few of our standard models are shown above: Custom-built equipment and vari 
ations of our standard design can be readily furnished. Quotations promptly given 


eo) GATES 
ELECTRONIC CO. 


Precision Capacitance and Inductance 
Measurements with Production Line 
Speed and Laboratory Accuracy 


Pe eR ae YS 
Office -2090 BARNES AVE., NEW YORK 62, N. Y. + TY 2-6490 


The Furst C-L METER determines capacitance and inductance under 
actual use conditions with laboratory precision and production line 


speed. It is ideal for inspection 
capacitors and inductors. The C 


and laboratory matching of small 
-L METER measures circuit capaci- 


ties, wiring and interelectrode capacities. 


By use of the probe, measurement of installed components can be 


made accurately. 
is furnished for testing capacitors 


* Wide capacity range, 0-2050 


mmfd, 


* Extreme accuracy—1000 mmfd 
can be set to +2 mmfd, 


* Twin oscillator circuits identical 
for stability, 


Write for 


FURST 


—{e 


Production jigs are easily attached. Test adapter 


and coils. 


* Measurements made at 100 kc 
by substituting the unknown 
capacitor, production jigs can 
be used. 

* High speed matching or com- 
parison of components, 

¢ Wide inductance range, 0-350 
mHy, 


Descriptive Bulletin 


ELECTRONICS. Inc. 


3324 W. Lawrence 


Ave., Chicago 25, Illinois 


Want more information? Use post card on last page 


Daystrom Instrument, Div. of Daystrom, 
BMG, sccccoceves vous oven See 


DeJur-Amseo Corporation 202, 203 
Deleo Radio Div, of General Motors 256 
Dialight Corporation ’ . 390 
Donner Scientific Co . 240 


Du Mont Laboratories Ine., Allen B. .309, 375 


DuPont de Nemours & Co, (Inec.), Poly- 
chemicals Dept . 


astern Industries, Ine. 

astern Precision Kesistor Corp 
astman Kodak Company 
dison Ine., Thomas A 
isler Engineering Co., Inc 
itel-MeCullough, Ine 

leo Corp. 


lectra Mfg. Co 


leetrical Industries, Div. of 
Flectronic Corp. 


Amperex 


lectrical Testing Laboratory Ince. 

lectric Regulator Corp. 

lectro Data Corporation 

lectro Impulse Laboratory 

lectro Tee Corp. 

Jectronic Engineering Representatives. . 
lectronic Instrument Co., Ine, (RICO). . 36 
mpire Devices Products Corp 

rie Resistor Corp. 


ssex Wire Corp, R-B-M Div 


airchild Camera & Instrument Corp 


airchild Controls Corp., A sub of Fair- 
child Camera & Instrument Corp. 


ansteel Metallurgical Corp 330, 33 
arnsworth Electronics Co, 

ederal Telephone & Radio Co, 

erguson Perforating & Wire Co 

erroxcube Corp. of America 

iim Capacitors Ine 

iltors, Ine. 


ord Instrument Co., Div, Sperry Rand 
Corp 210 


ormica Company 96 
renchtown Porcelain Company 396 
resno Chamber of Commerce 96A 
K Machine Works Ine. 255 


urst Electronics, Ine, 4a4 


+» M Laboratories, Ine. 

mmewell Co, 

sartield Wire Div. of the Overlakes Corp. 38! 
sarrepy Platers Inc. 

sates Electronics Co. 

see-Lar Manufacturing Company 

seneral Cable Corp, 

seneral Ceramics Corp 


rveneral Electric Company 
Apparatus Dept 23, 98, 09, 100, 101, 
Klectronics Dept, 


veneral Industries Co. 
seneral Radio Co 


senerul Research & Supply Co 
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Genisco Incorporated 

Globe Industries, Ine 

Good-all Eleetric Mfg. Co. 
Goodyear, Aviation Products Div 
Greenleaf Manufacturing Co 
Gries Keproducer Corp 


Guardian Electric Mfg 


Hammariund Mfg. Co., 
Hardwick, Hindle, Ine. 

Hart Manufacturing Company 
Harvey Habbell, Ine. 
Hathaway Instrument Co 
Hayden Associates, Paul 
Haydon Manufacturing Co., Inc 
Heath Co 


Helipot Corp., Div. of Beckman Instru 
ments, Ine. 


Hermaseal Co., Inc 
Hertner Electric Co. 
Hetherington, Inc. 
Hewlett-Packard Co. 
Heyman Manufacturing Co 
Homelite Corp 

Hughes Alireraft Co 


Hughes Research & Development Labora 
tories 


Hunt Company, Philip A 
Hycon Mfg. Co 


Hycor Company, Inc 


Ilsco Corporation 

Imtra Corp. 

Industrial Timer Corp 
International Rectifier Corp 
International Resistance Co 


Ippolito & Co., Ine., James 


Johnson Company, EB, F. 
Jones Div., Howard B., Cinch Mfg, 


Jones Plectronics Co., Ine M. ¢« 


Kahle Engineering Co 

Kaiser Metal Products, Ine 
Kay Electric Co 

Kearfott Co., Ine 

Kellegge Company, M 

Kepeo Laboratories 

Kester Solder Co 

Kleiner Metal Specialties, Inc 


Kolisman Instrument Corp 


LM Electronics Ine 

Laboratory for Electronics, Ine 
Lampkin Laboratories, In« 
Langevin Manufacturing Corp 


Lapp Insulator Co., Ine. 
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Broadband Sweep Generators 


845 TO 1950 Mes. 
SIMULTANEOUS DISPLAY 


men a ne mee Rn ee RR On on wen wee Ree Ge Gn eee ae ee pe ee ee new eee 


As another step in the advancement ! é f Instrumentation, A.R.I. introduces its 


new Type HFS Broadband Sweep Ge 


From the Research Engineer > Producti Engineer, these NEW ARI generator 
make instantly available ¢ if mic display of several hundreds megacycies. Now 
the advantages of RAPID design, alignment and test of systems and components 
within the L Band frequency are real 


Through the use of these NEW A.R.I. Sweep Generators the development and use of 
broadband multiple-tuned resonant circuits are made possible. Now the concept of 
lumped constant and distributed constant multiple-tuned circuits leave the realm of 
theory and become practical working units, and the typical Tschebycheff or Butterworth 


response Curves are available at the discretion of the engineer 


The selectivities which can only be obtained from Quadruple, Sextuple and even Deca 
tuple tuned circuits now becomes available. The response of a broadband antenna system 
is made visible instantly. The channeling of multiplexing systems becomes obvious, 
and the field of panoramic search of broadbands of frequency is realizable 


MODELS HFS — #1319 AND #813 
SPECIFICATIONS 


Frequency Range #131 Marker Frequency Range 1319 

] ] M Mir 1200 to 2000 Mcs 
Frequency Range 28! 4° ISM Mir Marker Frequency Range 2813 
Power Output #131 5 watts (Mir 150 to 1450 Mcs 
Power Output 281 ] f watts (Min 

50 or 

Source V #131 15/1 (Max weep Frequency 60 Cycles 
Source Vswr 2 ] 1.3/1 (Max i 14° nx 12° wa 8’a 


MAXIMUM TO MINIMUM OUTPUT, AMPLITUDE RATIO or 1 db. (Max.) 


i 7 OCC 


oe 


Marker Accuracy +. of i% 


163-07 DEPOT ROAD, FLUSHING, N.Y 


LOU SB LULU LLL ee 


MANUFACTURERS OF: BNC Altenvators and Coa 
Bandpass and Bondreject Filter Broadbond Swe 


munity TV Components, R F Amplifier a Mixers 


Want more information? Use post card on last page 





Type H-14A 
Signal Generator 


Type H-16 
Standard Course Checker 


Type H-12 
UHF Signal Generator 


Where - 
accuracy Is 


ES 


You Can 
Depend On ARC 
Test Equipment 


Pe REEL RES 
Cr” | Wan! 
a Ft 


The Type H-14A Signal Generator has two 
uses: (1) It provides a sure and simple means 
of checking omnirange and localizer receivers in 
aircraft on the field, by sending out a continuous 
test identifying signal on hangar antenna. Tuned 
to this signal, individual pilots or whole squad- 
rons can test their own equipment. The instru- 
ment permits voice transmission simultaneous 
with radio signal. (2) It is widely used for mak- 
ing quantitative measurements on the bench 
during receiver equipment maintenance. 

The H-16 Standard Course Checker meas- 
ures the accuracy of the indicated omni course 
in ARC’s H-14A or other omni signal genera- 
tor to better than 2 degree. It has a built-in 
method of checking its own precision. 

Type H-12 Signal Generator (900-2100 mc) 
is equal to military TS-419/U, and provides 
a reliable source of CW or pulsed rf. Internal 
circuits provide for control of width, rate and 
delay of internally-generated pulses. Complete 
specifications furnished on request. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 


Omni Receivers * 900-2100 Mec Signal Generators * UHF and VHF 
Receivers and Transmitters * 8-Watt Audio Amplifiers * 10-Channel 
isolation Amplifiers * LF Receivers ond Loop Direction Finders 


Want more information? Use post card on last page. 


Lewis & Kaufman Ltd. ........+++> 


Linde Air Products Company, 
Union Carbide & Carbon Corp. 


Link Aviation Inc. 
Litton Engineering Laboratories ... 
Lockheed Missile Systems Div. ... 


Los Alamos Scientific Laboratory of the 
University of California ae 


MacDonald Ine., Samuel K, 

Magnatran, Ine. 

Magnetics, Ine. 

Mallory and Co., Ine., P, RB. 

Mansol Ceramics Co. 

Marconi Instruments, Ltd. 

Marion Electrical Instrument Co 

Markem Machine Co, 

Martin Company, Glenn L 

MeColpin Christie Corp 

MeGraw-Hill Book Co. 

MeLean Engineering 

Measurements Corp. . 

Metal & Thermit Corporation 

Metals & Controls Corp., General Plate 
le wees > pubes deneewn 

Mica Insulator Co. 


Micro Switch, a Div. of Minneapolis 
Honeywell Regulator Co. 


Midwestern Instruments 

Miles Reproducer Oo., Inc, ... 
Millen Mfg. Co., Inc., James. 
Miniature Precision Bearings, Inc. 


Minneapolis-Honeywell Regulator Co 
Industrial Div, ‘ 


Minnesota Mining & Manafacturing Com 
pany ‘ 


Molded Fiberglass Co, 
Muirhead & ©o., Lad. 


Mullard Overseas Ltd, 


\ Jd BE Corporation 

National Fabricated Products, Ine. 
National Moldite Company 

New Hermes Engraving Machine Corp. 
Newhope Corporation 

North American Aviation, Ine, 
Northeastern Engineering, Inc. ..... 
Northern Engineering Laboratories, In« 
Northern Kadlo Co., Ine, 


Nothelfer Winding Labs, Inc. 


Offer Klectronies Ine 


(Nell-Irwin Mfg. Co. 


PM Industries, Ine 

Pacific Scientifie Co 

Page Communications Engineers, Inc. 
Panoramic Radio Products, Inc. 
Verkin.Elmer Corporation 


Verkin Engineering Corp. 
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Peter Partition Corp 
Phalo Plastics Corp 
Phaostron Company 


Pheips-Doedge Copper Products Corp 
Inca Mfg. Div io 


Philamon Laboratories, tne 


Philce Corporation, Government and In 
dustrial Div 


Phillips Process Co., Ine 
Photo-Crystals, Ine 
Photographic Products Ine 
Polarad Electronics Corporation 
Polymer Corporation of Penna 
Potter & Brumfield Mfg. Co 
Precision Apparatus Co., Ine 
Precision Paper Tube Co 
Progressive Mfg. Co 


Pyramid Mlectric Company 


kK. B. M. Division, Essex Wire Corp 18” 
Kadiation Ine $01 
Radio City Products Co., Ine $86 


Kadio Corporation of America 108, 108 
$07 tth Cover 


Kadlo Bngineering Laboratories, Ine 
Radio Engineering Products 

Kadio Materials Corp 

Radio Receptor Company, tne 


Kallway Express Agenes Nir Eapress 
Div vt 


Kawson KMlectrical Instrument Co 
Kaytheon Mfg. Co if 
Keeves-Hoffman Corp 

Keeves Instrument Corp 

Resin Industries, Ine 

Kesistance Products Co 

Kevere Copper & Brass tne 
Koller-Smith Corp 


Rowe Engravers 


sunborn Company 

Sanders Assoctates, Ine 

sauercisen Cements Co 

Sclentific Radio Products Co 

Seovill Manafactaring Company 
sealectro Corporation 

secon Metals Corp 

Sensitive Research Instrument Corp 
Shalleross Manufacturing Co 


Shasta, Division Beckman Instruments 
Ine 


Shure Brothers, Inc 

Sierra Electronic Corp. 

Sigma Instruments, Ine 
Signal Engineering & Mig. Co 
Simmons Fastener Corp 
sorensen & Co., Ine 

South Chester Corp 

Southern Electronics Co 
Sprague Electric Co 


Stackpole Carbon Co 
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“powder to part” 


Quality Controlled 
Fluorocarbon 
Plastics 


U.S.G. quality control extends 
through every operation in 
the fabrication and custom 
molding of parts from duPont 
TEFLON, Kellogg KeL-F and 
BAKELITE fluorothene. 


This quality control insures 
uniform electrical, chemical 
and physical characteristics of 
the highest quality. It also as- 
sures uniform density and di- 
mensional stability permitting 
superior accuracy and depend- 
ability in the finished part 


Get the advantages of these 
fluorocarbon plastics at their 
best. Whether your require- 
ments are for sheets, rods, 
tubing, tape, bars, cylinders, 
beading, electrical spaghetti, 
or parts extruded, molded or 
machined to your specifica- 
tions... see U.S.G 


Write for Bulletin No. 300 


UNITED STATES GASKET COMPANY 
Camden 1, New Jersey 


FABRICATORS OF 
FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
cities throughout the world 


Want more information? Use post card on lost page 





INI A Reliable, Stable, 
© BATTERY OPERATED 
Ww VTVM 


he 
cE PRECISION 


w- 78 


Metal Cased - Modestly Priced 


*% 6 True Zero-Center DC Voltage Ranges: 
1344 Megohms constant input resistance. 
0 +15 26 £30 +150 +600 +1500 volts, 
% 5 Wide-Spread Electronic Ohmmeter Ranges: 
01000 100,000 ohms, 0-—1-—-100--1000 Megs. 


% 5 Extra-Hi impedance RMS AC Voltage Ranges: 
0--3--12--60-- 300-1200 volts. 
& Megs. input resistance; 67 mmfd. input cap. 


& High-Frequency Probe Facilities available thru 
use of accessory crystal probe, Model RF-12. 


% One Coaxial, 3-Way VIVM Probe for all func- 
tions except High Frequency Probe RF-12. 


& Complete, Self-Contained, Battery Operation 
engineered for long-lived battery performance. 


& Bulit-in Battery Compartment: Ai| batteries con- 
veniently replaced via removable cover plate. 


te Uses Standardly Available Commercial Batteries. 


we 5a" Wide-Angle PACE Meter: 
100 microamperes sensitivity, 2% accuracy. 


*& 1% Wire and Deposited-Film Type Resistors. 
& Deep-Etched, Satin-Brushed Aluminum Panel. 


il 


MODEL 78: in rugged, biue-grey ripple-finished 
steel cabinet. Dimensions; 5%” x 7%” x 31%”. 
Complete with tubes, one set of batteries and 
detailed instruction manual Net Price: $57.50 


ACCESSORIES AVAILABLE FOR MODEL 78 


Model RF-12: High Frequency Crystal Probe com- 
plete with low capacity «x10 multiplier head 
Frequency range to 250 Mc Net Price: $10.95 


Model TV-4: High Voltage Safety Test Probe for 
ranges to 60 KV Net Price: $14.75 


PRECISION Test Equipment is 
available and on display at leading 
Electronic Parts Distributors. Write 
directly to factory for new 1955 catalog. 


PR tf ISION OT ee a) ee 


70.31 84th Street 


te ase 8 


Glendale 


Want more information? Use post card on last page. 
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Stevens Arnold Ine. . 

Stewart & Stevenson Services Inc, 
Stoddart Aircraft Radio Co., Ine 

Stokes Machine Co., ¥F. J. i, 


Stupakoff Ceramic & Manufacturing Co. 


Div. of the Carborundum Co, $38, 334 


Superior Electric Company 
Superior Electronics . 
Superior Tube Co, 

Switcheraft Ine. 

Sylvania Electric Products, Inc 


Syntronic Instruments, Inc. 


Taylor Fibre Co, . 

Technical Materiel Corp 
Technical Service Corp. 
Technical Writing Service 
Technicraft Laboratories, Ine. 
Technology Instrument Corp, 
Tektronix, Ine. 

Tele Coll Co,, Ine, 

Tenney Engineering, Inc. 


Textile Banking Co., Ine. 


Thermal American Fused Quartz Co., Ine, ! 


Thompson-Bremer & Co. 
Tower Construction Corp. 
Transicoll Corp. 
Transitron Electronic Corp 
Transradio Ltd, 


Tru-Ohm Products, Div. of Model 
neering & Mfg. Co. .. 


Tung-Sol Electric, Ine. 


cinite Co., The ... 


Inion Carbide and Carbon Corp. Bake- 
lite Co. ; aa 102, 


nion Carbide & Carbon Corp. Linde Air 
Products Div, 


Inion Switch & Signal, Div. of Westing- 
house Air Brake Co. 


Inited Alr Lines 
Inited-Carr Corporation 
nited States Gasket Co, 
nited Transformer Co, 
Initek Corp. 

. 8 Electronics Corp. of America 100, 
niversal Atomics Co, 


niversal Winding Company 


Vacuum Metals Corp. 
Van Nostrand Co., Inc. 


Varian Associates 


2nd Cover 


389 


303 


‘1 


Varo Manufacturing Co., Ine 
Veeder-Root, Inc. 


Viking Electri« Div Industrial 


Viking 


Vokar Corp., Vo-Tron Div 


Vulean Electric Co 


Waldes Kohinoor, Ine, 

Ward Leonard Electric Co 

Waterman Products Co., Ine, 

Waters Manufacturing, Inc 

Watlow Electric Mfg. Co 

Webster Chicago 

Welwyn International Ine. 

Wenco Manufacturing Co, 

Westinghouse Electric Corp. 065, : 


Wheeler Insulated Wire Co., Ine. Div. of 


Sperry Rand 
White Dental Mfg. Co., 8. 8 
Wincharger Corp 
Winkler Laboratories 


Wolfe Co,, Inc., Franklin ¢ 


Xcelite, Ine 


Zephyr Manufacturing Co., Ine, 


MANUFACTURER'S REPRESENTA 


TIVI 


PROFESSIONAL SERVICES 


SEARCHLIGHT ADVERTISING 
ADVERTISERS INDEX. 


EMPLOYMENT OPPORTUNITII 
DVERTISERS INDEX 


This index is published as a convenience to the 
readers. Every care is taken to make it accurate, but 
ELECTRONICS assumes no responsibility for errors or 
omissions. 
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Name ...... 
Company . 


electronics «= = 


Title ; pieeobe ahead denGedeueeweuyse 
Please send me further information on 


READER SERVICE SECTION = 


As described in ad on page of October 1955 Issue 


A method that provides readers with a... [-eee_ Petes |] oso, elllilenibl 
46 IRECT MANI ” Literature (Name of Product or Literature) 
D T0 THE- FACTURER I want this information for my files ei 
method of obtaining information on: C] I wish to see your representative ” ECO) LORS 
1. Products advertised in this issue 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing [ a 
your request from publication to manufacturer. | Company... 


THESE POST CARDS ARE FOR YOUR USE) m= 


and ‘ (Product or Service) 


: As described in ad { October 1955 Issue 
HERE 1S WHAT YOU DO: eal ee . 


or, Check 


(D Please contact me by telephone. Phone Number 


Please send me further information on 


New Product | -.se+ Om Page 


1. Fill in with ink or typewriter your name, company, 
’ [] I want this information for my files 
address and title. : 


[) I wish to see your representative aati fe: 


2. Then fill in the name of the specific product and : [) Please contact me bv telephone. Phone Number 
the page number on which it appears. : 


3. Place a check mark in the box or boxes appli- 
cable to your needs. 


4. Tear out the postcard on the perforated lines and 
address it to the manufacturer(s) whose products 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 


THE MANUFACTURER WILL PROMPTLY 
SEE THAT YOU RECEIVE THE NECES- | Name ef Preduct er Literature) 


, [) I want this information for my files 4 
SARY PRODUCT DATA OR THAT HIS eee native acai 
REPRESENTATIVE CALLS UPON YOU, [] Please contact me by telephone. Phone Number 


WHICHEVER YOU DESIRE. 


Name . 
If there is insufficient space on the postcard for Company .. 
descsibing your problem specifically, we suggest | 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- _ 
card accompanies your letter. 


Address 


(Preduct or Service). 


As described in ad on page of October 1955 Issue 


THIS SERVICE IS A CONVENIENCE = pws 
rk THE nanens oF eécrnowes, | Seeme fests 


dudaiaaameiai anette Patna: 


[] Please contact me by telephone. Phene Number 
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ELECTRONICS 
October 1955 


ELECTRONICS 
October 1955 


ELECTRONICS 
October 1955 


To the Readers 
of 


aaa tC (e 


A New Reader Service designed to pro- 
vide prompt response 


You, as a reader, may never have thought specifi- 
cally of the viewpoint of the advertisers whose 
informative and up-to-date product news reaches 
you through the advertising pages of ELEC- 
TRONICS. 


They are VITALLY interested in you and your 
needs. You and thousands like you constitute the 
market and without you they cannot continue to 
present their product story: indeed, they cannot 


remain in business. 


These manufacturers whose products and serv- 
ices are shown in this issue welcome your inquir- 


ies and your desire for more information. 


If your requirements are complicated and you 
require more space, we suggest that you write 
directly to the manufacturer, stating your prob- 
lem in detail and asking for specific information 
or assistance. Be sure to include the postcard with 
your detailed request in order that your inquiry 
be given prompt and expeditious attention. Make 
certain that you specify which PRODUCT you 
are interested in if more than one appears in the 


advertisement. 





electronics — 
READER SERVICE SECTION 


As described in ad on page 


A method that i i oes > in 
at provides readers with a New Product 


66 terature |; |(Name of Product or Literature) Bence 
DIRECT-T0-THE-MANUFACTURER” = = | 
AC [) I want this information for my files Ante 


method of obtaining information on: [ ] I wish to see your representative 


1. Products advertised in this issue |] Please contact me by telephone. Phone Number 


2. New Products and Literature covered in the 
editorial section of this issue 


This direct method prevents loss of time in remailing 
your request from publication to manufacturer. Company ... 


Name 


Address 


_ - as me FOR YOUR mM = Please send me further infoometion on 
and en 
HERE 1S WHAT YOU DO: atc of October 1985 Issue 


New Product es. . on Page 


Literature | (Name of Product or Literature) 


7 = in = a or typewriter your name, company, F) Sweden cies menteniiaies . 

7 ons ene Gite. |] I want this information for my files Fatty Te. 
2. Then fill in the name of the specific product and [} Please contact me by telephone, Phone Number 

the page number on which it appears. 


3. Place a check mark in the box or boxes appli- Name 
cable to your needs. Company ... 


Add 
4. Tear out the postcard on the perforated lines and ee 


address it to the manufacturer(s) whose products Title 
you are interested in. Place a stamp in the box indi- 
cated and drop into the mail. 
As described in ad on page . of October 1955 Issue 
— or, Check 


THE MANUFACTURER WILL PROMPTLY | - New Product | | oF 

SEE THAT YOU RECEIVE THE NECES- “Literature. | |(Name of Product or Literature) | 
SARY PRODUCT DATA OR THAT HIS oooh ccc yurvpvenenaive altel (Coates 
REPRESENTATIVE CALLS UPON YOU, Please contact me by telephone. Phone Number 
WHICHEVER YOU DESIRE. 


Name 


If there is insufficient space on the postcard for Company . 
describing your problem specifically, we suggest 
you write to the manufacturer, spelling out your 
requirements in detail. Be sure your filled in post- 
card accompanies your letter. 


Address 


Title 


{Product or Service) 


As described in ad on page of October 1955 Issue 


THIS SERVICE IS A CONVENIENCE ot Chae es 
FOR THE READERS OF ELECTRONICS. [fees po H a rere 
©) 5 woth teeenianeiienaiiaaiadin ot or ECO TTS 


[] Please contact me by telephone. Phone Number 
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ELECTRONICS 


October 1955 


October 1955 


October 1955 


For PRODUCTS 
and SERVICES 


not specifically advertised 
or described in the issue 


of 


1955 -1956 


ELECTRONICS 
BUYERS’ GUIDE 


Write to: 


Reader Serviee Department 


Electronics 


380 West 42nd Street 


New York 36, N. Y. 





For maximum resis a NEW Lollypop Precision Resistor 
theirs Davohm Type 1273 


It's no trick at all with Daven’s unique and extremely small size 
resistor to achieve ease of mounting in new printed circuit and 
transistor assemblies. The trick is inside this tiny unit... it’s a 
completely new specialized winding technique developed by Daven, 
which enables them to use extremely fine sizes of resistance wire 
to obtain two or three times the resistance value that was pre- 
viously supplied on a bobbin of this size. 


Only 1/4” in diameter by 5/16” 
long, yet is available in values as 


high as 400,000 ohms: 


% Fully encapsulated 
* Exceeds all humidity, salt water immersion and 


aa ae 


* Can be obtained in tolerances as close as *.02% 


*% Standard temperature coefficient is +20 PPM/°C. 
Special coefficients can be supplied on request 


Type 1250 Type 1170 Type 1195 
Max. Ohms 
Dia. 
Length ; 
Type 1250 f Type 1195 
Max. Watts ee 


All Daven resistors can be operated at 125°C continuous 
power without de-rating 


“DAVEN- 


191 Central Avenue, Newark 4, New Jersey 


Write for complete 
resistor catalog. 


WORLD'S LARGEST MANUFACTURER OF 





RCA-2N77. For 
low-power af applications 
such as in hearing-aid devices. 


7 RCA-2N105. For 
low-power af 
RCA-2N104. For applications, such as in 
low-power of service hearing-aid devices and other 
in communications applications where extremely 
and other types of small size is required. 
electronic equipment 


RCA-2N109. For af amplifiers 
and class B p-p power output 
stages of bottery-operated 
portable receivers. Two 2N109's 
in class B p-p circuit will give o 


power output as high as 150 mw. Shown actual size 


Exceptional Uniformity 
Extreme Stability 


-throughout life! 


ee ee 
| HIGH- | 
! QUALITY |! 


ee ee oe os es a ee ew eee oe F 


For applications where extreme stability is paramount The RCA-2N77, -2N104, -2N105, ond -24109 ore hermetically sealed, germanium 
. for circuits where very low collector cutoff current p-n-p atloy-junction types—ond each corries the RCA one-year warranty! 

is essential . . . for services that require exceptional uni- 

formity of characteristics . . . RCA-developed transis- WAX. RATINGS 

tots provide consistent high-quality and dependable See 


Collector Volts 


. Collector Ma. 
performance. C/osely-controlled processing and manu- oitaaes tnale. bait 


facturing techniques assure high-level performance Qperating Temperature” C) 
initially and THROUGHOUT LIFE! TYPICAL OPERATION: * 


i . . j . . Collector Volts ~45 
Here again is specific technical evidence of RCA’s Collector Mo. “13 


’ ° . Alpha (Collector- 
continuous effort to provide advanced-quality prod- Shox tenestion wot 
‘ ; ‘a Power Gain (db) 30°* 
ucts. For a quick rundown on the ratings and charac lag Me “a 
teristics of the four transistors pictured here, see the Source imped. (ohms) 375 per base 
. connection 
chart. For complete technical data, call your RCA Lood imped. (ohms) 100 per 


Field Representative—or write RCA, Commercial En- Seis tee ba as ee 


> ° . Cutoff Freq. (ke) 7” 
gineering, Harrison, New Jersey. Figure of Merit for 

High Frequency 

Performance (Mc) 


* Depends on temperature ond circuit porameters  ** Large-Signa! 
RG q RADIO CORPORATION of AMERICA in common-emitter circuit ot 25°C, ambient temp. 


** For 2 transistors in cl f cirewit i 
viberaon beeds MARRISON, WJ. sisters im cless B af circuit, ond maximum distortion at 10 percent 5 





